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Avelize & Porter, L*: 


ROCHESTER. 


Steam & (rude Ot 
Re Rollers, &e. nes 






Y ARROW & 09. aie, LED. 


PASSENGER AND CARGO STEAMERS, 


SHALLOW DRAFT VESSELS. 


1552 


J ohn Belaxy, Limited, 
MILLWALL, LONDON, B. 1216 

GENERAL CONSTRUCTIONAL ENGINEERS, 
Boilers, Tanks, &Mooring Buoys 
Sriuus, Prrrot Tanxs, AIR RECEIVERS, STEEL 


CuImNEys, RIVETED STEAM AND VENTILATING PIPES, 
Hoppers, Spectra Work, REPAIRS OF ALL KINDS, 


Rey yles Limited, 
ENGINEERS, IRLAM, MANCHESTER. 
FEED WATER HEATERS, 

CALORIFIERS EVAPORATORS, > ,2OW8 
CONDENSERS, AIR HEATERS, , 
Merrill’s Patent TWIN STRAINERS for Pump 


Suctions 7 
SYPHONIA STEAM TRAPS,REDUCING VALVES. 
High-class GUNMRTAL STEAM FITTINGS. 
ATER SOFTENING and FILTERING, 5723 








A. G. M2xtord, L 


CULVER STREET WORKS, COLCHESTER. 
On ADMIRALTY AND Wak OFFICE LisTs. 
ENGINES for Torpedo Boats, Yachts, Launches. 
BOILER FEED PUMPS. 
See advertisement page 10. 


PATENT WATER-TUBE BOILERS. 
AUTOMATIC FEED REGULATORS. 














And Auxil Machinery as supplied to the 
. seas Admiralty. ni 21 
Dredging Piant 
OF ALL DESCRIPTIONS. 
FLOATING CRANKS.. COAL BUNKERING 
VESSELS. 


Werf Conrad, 


HAARLEM, 

a. OLLAND. 

Agents: MARINE WORKS, Lrp., Fatars Ho 
39-41, New Broap Sr., LONBON, Bt BE. os 2. 





See half-page Advert, last week 2087 

(\RANES. All Types. 

GEORGE RUSSELL & CO. LTD. 
Motherwell. 1867 























STEEL TANKS, PIPES, GASHOLDERS, &c. 


I[{hos. Piggo ott & Co., Limited, 
INGHAM. 1241 
See Advertisement last week, page 19. 


Riza Eqopwoo & K* irke 
PATENT 
See Page 5. 


LERS 
Sole Makers ; SPENCHI-BONECOURT, La. 
Parliament Mansions, Victoria St., London, 8.W. 


[ienk Locomotives. 
Specification and Kpbermnr ni ual to 
Main Line Locom — 

R. & W. HAWTHORN, LESLIE & & CO. Lro. Me 

ENGINEERS, NEWCASTLE-ON-TYNE. 1864 
P & W. MacLellan, Ltd., 
*  CLUTHA WORKS, GLASGOW. 
MANUFACTURERS OF 
RAILWAY CARRIAGES AND WAGONS 
OF EVERY DESCRIPTION. 
RAILWAY IRONWORK, BRIDGES, ROOFING, &c. 


Chief Offices: 129, Trongate, Glasgow. Od 8547 


Registered Offices: Clutha House, 10, Princes St., 
Westminster, 8.W.1. 


Brett's Patent | jtter (Co. 
LIMITED. 

ammers, Presses, Furnaces, 
COVENTRY. 610 


[2vincible (j2xge (; lasses. 























»| Vosper & Co, Lr. 


(Campbells & Heer, L ‘4 


Gear Cutting. 


Worm Wheels cut up to 13 ft. diam. 
Bevel and Mitre Wheels planed up to 3 ft. diam. 
Spur Wheels cut up to 9 ft. diam, 


DOLPHIN FOUNDRY, LEEDS. 4547 





Boro: OUTH, 
SHIP & LAUNCH BUILDERS, Od 3551 
ENGINEERS & BOILER MAKE RS. 


THE Giaseow Routine STook anD PLant WORKS. 


Hz: Nelson & Co., Lid., 
RE gee gen nearer ba te 
ELECTRIC A ae and EVERY OTHER DESCRIPTI 
or RAILWAY and TRAMWAY ROLLING STOOK. 
Makers of WHEELS and AXLES. WAY PLANT, 
Foreines, SmirH Work, Inox & Brass Oastivas. 
Pressep STEEL WORK OF ALL KINDS. 043382 
Reg. Office and Chief Works: Motherwell. London 
Office: 32, Great St. Helen's, Bishopsgate, B.C. 3. 


IL FUBL | A Sata 


leg ny am STEAM 
For Boilers of al 
KERMO mie itis ITED, 
35, The Temple, Dale Street, 
Liverpool. 


Naval Out, se a recialy 
rehant Shi for 


also for 
lace and 


Factories, 
Industrial Process Furnaces 
of all kinds, 


Supplied to the British and 
other Governments. 
Telephone No.: Central 2832, 

Telegrams; ‘“‘ Warmth.” 


ocomotives Tank Engines 
designed and constructed by 

MANNING, Wihbie AND COMPANY, LIMITED. 

Engine Works, Leeds, Od 2487 

See their lus A Advertisement, page 89, last week. 


earing of all Descriptions. 


GEAR ae up to 10 ft. diameter. 
FLY ROP 


PUR DRIVING WHEELS 
up to 28 ft. dicaootae, 


BRICK and OLAYWORKING MACHINERY 

of all kinds. 

y, ee :—“Uniflow,” “Corliss,” 

alive 
CLAYTON, GOODFELLOW & CO., Lrp., 

Blackburn. 1249 

R Y. Pickering & Co., Ltd. 

° (Established 1864.) 
BUILDERS of RAILWAY CARRIAGES & WAGONS 


MAKERS of WHEEL and AXLES of all kinds 
RAILWAY WAGONS FOR HIRE. 








4078 








or Drop 





















, Chief wes and Offices 
BU i one BROS., Lid., WISHAW, n aay GLASGOW. 
auton Heath Glass Works, London Office : Od 8353 
Manchester, Od 9753 3, Victoria STREET, WESTMINSTER, S.W. 
(FEARS nancurteeny, Patents. _—Exhibition Visitors 
can > information are gyi 2 patents, etc., 
ng Grove, | fromB, T. K Patent 1464, Queen 
AUTOGEARS (LEeEps), Lrp., Hyde. Park Road, | Victoria 8t., Bow or freeappo niment Wembley 
Leeds. 2153} Exhibition, "Phone Central Handbook free. 
Pule, Horsey, Sons & Cassell. Fo Your Re Rent, or any 
SPECIALISTS eas i INERY, . 
SALE AND VALUATI iN OMbion hie gon 
of x 1834 ' Bridge Road bg By > sa 8.W. 11. 
PLANT AND MACHINERY Est. 
an 
ENGINEERING WORKS. J: eee. M.LMech.E., 
11, BILLITER SQUARE, &.C.3, e nes Inspected, Tested and 
: Pat Tek. Wie," Raph Condon, 
nm ‘ 
Iron and Steel jar dew BT a “ee ts 







Pubes and Pjittings. 


Bole Licensees in Great Britain for the manufacture 
@“ Armco” Rust and Corrosion Resisting ne 
81 


Tubes, 
The Scottish Tube Co., Ltd. 


= oO Robertson 
D agnor 5, rap alec 














Rossez and Russell, Ltd., 
MECHANICAL ENGINEERS, 

QUEEN’S WHARF, HAMMERSMITH, W 
Undertake SPECIAL’ MACHINE WORK 
WELL IPPED SHOP. 
LATHE W p to 10 ft, diameter. 

"Phone: ith 31, 


of 


9211 















IRON & STEEL 


Tubes AND | Hittings 
Steel Pea 
Swewarrs AND : ae 





GLASGOW BIRMINGHAM - LONDON. 

See Advertisement, page 96. 1872 

Peter Brotherhood L*- 
PETERBOROUGH, 


STHAM ean at AND TURBINES, 
GAS AND OIL ENGINES. 
oan COMPRESSORS. 

REFRIGERATING PLANT, 


See Advertisement, page 51, June 20. 
ON ADMIRALTY LIST. 


ohn Kirkaldy, Ltd., 


London Office: 101, LEADENHALL SrT,, E.C.3. 
Burnt Mitt, near 


Works : 
Makers of 
rating and Distilling Plants. 
erating and Ice-ma ‘ing Machinery. 
ater Heaters. 
Hiva: 


rators. 
Fresh Water Distillers, 
Main Feed Pum 
Combined Circu ating and Air Pumps. 
Auxiliary Surface Condensers, 
&c., & 1586 


[mportanta ar ioe Immediate 
SALE AT LOW PRICES. 

One Superior Kw. Howden - Siemens 
ELECTRIC GENERATING SET, 250 volts D.C., 
350 r.p.m., 155 lbs, eee 
One High-Class Horizontal Side - by - Men 
COMPOU CORLISS ENGINE, 200 I.HP. a 
80 r.p.m., belt — 12ft. diameter by 2 ft. éiin, 
on ben ee very suitable for export, for driving factory, 
sawm 
One Bosertal Set COMPOUND HORIZONTAL 
HYDRAULIO PUMPING ENGINES, by 
ron — Arrol & Co., capacity 200 gallons per 

nute, 

Two Steamdriven CENTRIFUGAL PUMPS, 
by > naga capacity 1250 and 1390 gallons per 
minute, 
In new condition and all seen here at Glasgow. 
JOHN IDDEL Lrp., 
40, St. Enoch Square, Glasgow. 2191 
MACHINE OUT 


ears. 
Spurs, Bevels, 


Spiral, Worm and 
‘orm Wheels. 


1475 





J 


ow, Essrx. 


fet 
Feed 











HIGHFIBLD GEAR CUTTING CoO. 
Huddersfield. 1645 


HEI J[NSULATION ° 


CELITE senues CORPORATION, 
Windsor A ~oe 1, 
See our Illustrated p hacer remap une 6. 


. HIGH-CLASS 

|B aap seni yn ig 
THY DELTA METAL OO, typ,” 2038 

E. Greznwicn, LONDON ,S. B. 10(&at Birmingham) 

ae Se: «Eps — 


E. P. Alexander & Son. 


OARTERED PaTeNT AGENTS, 





1675 











306, High Holborn, London, W.C. 1. 585 
PATENTS. DESIGNS. TRADE MARKS. 
emi - Automatic 
ALLOGRAPHY 
—at the rate of over 100 hour at x 100, 
F. DAVIDSON & CO., 


29, Great Portland St., London, W.l, = 2114 









YARROW & Stasaow, LTD., 


LAND AND MARINE 


YARROW BOILERS, 


1553 
Mitthew pal & Co» Li 
LEVEXFoRD WoBKS. Dumbarton. ei 


See Full Page Aavt. »» page 56, June 20, 


Forgings. 
W alter omers, Limited, 
HALESOWEN. 17116 


['aylor & (Challen 


resses 
For Production of SHEET METAL WORE, 
COINAGE, CARTRIDGKS AND GUNPOWDER, 
Foundry, Works and Showrooms ; BIRMINGHAM. 
See Advert., page 96, June 20, 8196 


rhe ~ Railway 


ineerin Company, 
AN, G Ow. 
London Pein Victoria Street, 8. — 














MANUFACTURERS OF 
RAILWAY CARRIAGE, WAGON & TRAMWAY 


WHBELS & AXLES, 
CARRIAGE & WAGON oa also 
CAST-STEEL AXLE BOX 194 


ailway 
G witches and 


rossings. 
T. SUMMERSON & SONS, LIMITED, 
LDaRLINGTON. 








RAILWAY AND TRAMWAY ROLLING STOOK, 


H™ Nelson & Co: L 4: 


THE Guiasaow Roiiine STovK anp Pianr Works 
MoTHERWELL. Od 3383 





(Jovan Engine Works, 
LIMITED. 

The whole of the 
MACHINERY, TOOLS, PLANT, Htce., 
of 
GOVAN ENGINE WORKS 
(lately belonging to 
Messrs. Dunsmumm & Jackson, Limited,) 
FOR SALE 
by Private Bargain. 

For particulars apply 
180, Hope Street, 

Glasgow. 





D431 





Conttecna 
Pott ((aseels & Williamson, 


MOTHERWELL, SCOTLAND. 


1616 
See half-page Advertisement, page 51, June 6, 
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2 ENGINEERING. [JUNE 27, 1924, 
scene — a +e, 
’ RIC LIFTS. 4 M4 : THE SOUTH INDIAN RAILWAY (C:;.;p 
Tithe Manchester Steam Users eine Delhi. Si r ne. Dinector - G eneral, LIMITED, are prepared to recei:- | *"Y 
OCIATION, For the New Legislative Buildings, Delhi.. Six n re rtment, Branch No. £, 
For the prevention on Boiler Explosions and | Passenger Lifts, éee Goods Lift and Two Sets of Belvedere ; Lambeth, 8.E. 1 lenders for the Sup ly 
for the attainment of Hconomy in the Application | Two Service Lifts, REQUIRES :— 1. HELICAL and VOLUTK SPRI* 


9, Mount Street, MANCHESTER. 
Obief Engineer: C. E. STROMEYER, M.I1.0.E. 
Founded 1854 by Sir WimLLIaM FatRBAIEN. 
Certificates of Safety issued under the Factoryand 
Workshops Act, 1901. ge me for Damages 
and Liabilities paid in case of Explosions. Engines 
and Boilers inspected during construction. 2005 


ROYAL AIRCRAFT ESTABLISHMENT. 


A n Examination for the 
entry of ten Trade Lads to the above 
Establishment will be held on TUESDAY, 


29th JOLY, 1924, 

Application for admission to the examination 
must be made on the prescribed form, which must 
be filled in and returned not later than Tuesday, 
22nd July. 

Application forms and the regulations governing 
the conditions of entry and training of Trade Lads 
may be obtained by post from :— 

THE SUPKRINTENDENT, 
Royal Aircraft Establishment, 
South Farnborough, Hants., 
or by persona! application at the R.A.F. Employ- 
ment Department. F 161 


(vores ondence Courses for 


of Steam. 





Inst.Civil Bogs, Inst,Mech.H.,London Univ. 
or. inter., B.8c.), and All ENGINEERING 
XAMINATIONS rsonally conductcd by Mr, 


TREVOR W. PHILLIPS, BSc. (Honours), Assoc. 
M.Inst.0.EH., M.R.S8.1., F.R.S.A., eto. Also Day 
Tuition in Office. Excellent results at all Exams. 
Gourses may commence at any time, and all 
Students receive individual tuition.—For full par- 
ticulars apply to 8/11, TRarrorp CHAMBERS, 58, 
Sourn Jouw Strarer, LIVERPOOL, 1993 


Eagineering Salesmanship 
and SALES MANAGEMENT.—Write for 
brochure describing our special Course of Training 
for posts of unlimited scope in this lucrative field.— 
DIRKCTOR, Institute of Engineering Salesman- 
ship, 258, Oxford Road, Manchester. __—S108 
T G. Howes Thomas, (Inst. 

« C.R. Coach, late of Westminster), Consulting 
Engineer, has resumed his *' Up-to-date * Coaching 
by correspondence, and is prepared to advise on 


proposed or accepted patents. 
34, Baldwin Street, Bristol, D 847 











TENDERS. 
jor Sale.-—Two 50 Cwt. 


Hydraulic Portal Pier COAL UNLOADING 
CRANKS (reconditioned), 38 ft. radius, Luffing Jibs, 
slewing and (hoisting motions, mounted on pedestal 
base with 4 wheels running on track, 11 ft. 6 ins. 
centres, spanning wagon road 4 ft. 8gins, gauge. 
These may be inspected by appointment on 
application to THE CHIKF OFFICER OF 
STORES, Gas Light and Coke Company, Horseferry 
Road, Wes! minster, 8.W.1, to whom ali Tenders 
should be addressed. F 149 


ko Sale by Tender as a 


GOING CONCERN 


the 
OLD ESTABLISHED ENGINEERING BUSINESS 
carried on by 
COWLISHAW, WALKER & COMPANY (1920), 
LIMITED 


. , 
at RAILWAY ENGINEERING WORKS, 
ETRORIA, STOKB-on-TRENT. 

Comprising extensive Copyhold Works, covering 
1} acres with |gacres of land adjoining, giving ample 
room for development, together with Private Siding 
to main line of Railway. 

The BUILDINGS are laid out on up-to-date lines 
and consist of spacious Iron and Biass Foundry, 
Machine Shops and Erecting Shops, all equipped 
with overhead Blectric Travelling Cranes, and are 
equipped with machine tools of the most modern 
description, 

The Stores and Office accommodation is spacious 
and conveniently arranged. 

The whole of the MUTIVE POWER is Electric, 
on the three-phase syatem, eurrent being obtained 
from the Stoke-on-Trent Corporation Supply. 

The Works are heated throughout on the 
**Plenum” system, and a compressed air power 
supply is generated on the premi-es, 

he valuable Knglish and F. reign Patent Rights 
and the Goodwill, Patterns, Designs, Drawings, 
Loose Plant, Stock-in-Trade and Effects will be 
included in the sale, 

The book debtecan be taken over 01 not, as desired. 

The principal business of the Company is the 
manufacture of COALOUTTING MACHINES of 
both bar and chain type, and new designsand Patents 
recently taken out, both at home and abroad, place 
them in an excellent position for supplying any 
type_of Coaleutting Machine required for English 
and Foreign Ooalfields, In all, the manufactures 
cover a range of 33 different machines which meet 
all the different requirements of Machine Mining 
under auy conditions. 

The Gompene are also the sole makers of the well- 
known Brush Clutch for power transmissivn ahd are 
well-equipped for general engineering wor« and the 
supply of iron castings up to 15 tons fa weight. 

The business is being actively carried on, and 
there is a good demand for the Company's manu- 
factures both at Home and Abroad. 

The Company’s interest in the Rngineering firm 
of Robert Warner & Company (Engineers), Limited, 
the well-known Manufacturers of Treble Ram and 
Boiler Feed Pumps, will be included in the sale. 

Tenders may be made for separate Lots if desired, 
but offers for the whole business will receive priority 
of consideration, 

Full Particulars, with Schedules of Plant and 
Machinery, etc., and Conditions and Forms of 
Tender may be obtained at the premises, or from 
the undersigned, or from :— 

AUDOUCK, SON & ORME, 
Solicitors, 





HANLREY. 

Tenders must be delivered to the Receiver at his 
Office, on or before Twelve o'clock Noon, on Monday, 
the 7th dag of July, 1924, 

The highest or any Tender will not necessarily be 
accepted. 

DATED this 25th ret June, 1924, 

F. W. CARDER, 
hartered Accountant, 


For the Government House, Delhi. Five 
Passenger Lifts, Three Goods Lifts and Seven 
Service Lifts. 


['enders are Invited for 
the MANUFACTURE, DELIVERY 

in India, ERKCTION and THSTING on 
op beg endurance test of one week, of the above 
LIFTS, 


Tenders will be considered in India on 24-8-24. 
Firms not already submitting Tenders through 
their Indian Agents may inspect copies of the 
Forms of Tender and drawings at the India Store 
Depot, London, by application to: 
THE DIRECTOR-GENERAL OF STORES, 
Branch No. 16, 
Belvedere Road, 
Lambeth, 8.E.1. F 124 


CORPORATION OF THE CITY OF AUCKLAND, 
NEW ZEALAND. 


QUARRY PLANT. 
MOTORS, CRUSHERS, etc. 


The above Corporation invite 


’ i \enders for the Supply 
of PORTION or the whole of the 
following PLANT :— 
(1) A Large Jaw Crusher, capable of dealing with 
14 cwts. spawls (columnar basalt) and 
reducing same to 5 inches and less, at the 
rate of 250 cubic yards per day of eight hours. 
(2) Two Jaw Crushers, each capable of reducin, 
125 cubic yards of 6 inch spawls to 2} inc 
and less, per day of 8 hours. 
One or two Disc Crushers, capable of dealing 
with 120 cubic yards of 2 to 4 inch spawls, 
and reducing same to } inch and less, per 
day of eiyht hours. 
One belt-driven Air Compressor, capable of 
supplying 200 cubic feet of free air (working 
pressure 100 lbs, per square inch), 
(5) Five three-phase Electric Motors, 4C0 volts, 
50 cycles, on adjustable rail beds to drive 
¢ the above. 

Specifications and full particulars may be seen at 
Room 40, New Zealand Government Office, 415, 
Strand, W.C, 2, on and after Monday, June 23rd, 
and, for the purpose of supplying information, the 
Assistant City Engineer of Auckland may be 
consulted at the above Office between the hours of 
Eleven a.m, and One p.m., on Monday, June 30th, 
Tuesday and Wednesday, July Ist and 2nd. 

Sealed Tenders, endorsed “Tenders for Crusher 
Plant,” to be addressed to :— 

Mr. James TYLER, 
c/o New Zealand Government, Office, 
415, Strand, London, W.C.2, 
not later than Twelve Noon, Thursday, July 10th, 
1924. 

The Corporation reserves the right to accept a 
Tender for the whole or portion of the plant quoted 
for, and it does not bind itself to accept the lowest 
or any Tender. 

(Sgd.) J. TYLER, 
Assistant City Engineer. 

Office of the High Commissioner 

for New Zealand, 
415, Strand, 
London, W.C. 2. 
June l4th, 1924. F 59 


IN THE HIGH COURT OF JUSTICE (Companies 
Winding Up). 


T° be Offered For Sale by 


TENDER, pursuant toa Order of the Registrar 
Companies (Winding Up) made in the matter of 
ALLEN & SIMMONDS (READING), Lrp., Branch 
Nominees Ltd., v. Allen & Simmonds (Reading), Ltd., 
1923, A. No. 2686, either in One Lot as a Going 
Concern, or in the sis y Lots :— 


OT 1. 

(4) A FREEHOLD GARAGE, SHOWROOMS 
AND OFFICES situate in the centre of READING, 
with frontages to Friar Street and Station Road, 
and containing an area of about 23,000 square feet, 
together with the Assets and the Business carried 
on on such premises, and the whole of the Share 
Oapital and Debenturesin Great Western Motors Ltd 

(B) A block of TEN FREEHOLD COTLAGES 
adjvining the above, 

(c) A FREKHOLD FACTORY at Vastern Road, 
READING, with Modern Buildings thereon, cover- 
ing an area of about 14,500 square feet, at present 
let as a Motor Body Building Works, in connection 
with the aforesaid business. 


LOT 2, 

(4) A LEASEHOLD ENGINEERING WORKS, 
at READING containing a total floor space of about, 
27,000 square feet, held for an unexpired term of 
67 years at Ground Rents amounting to 277 6 per 
annum. These Works are equipped with bigh-class 
ENGINEERS’ MACHINE TOOLS for the manu- 
facture of Piston Rings and other Specialities of 
the Company. 

(s) THIR?LY LEASBHOLD COTTAGES and a 
RESIDENCE adjoining held for a similar period 
at nominal ground rents. 

(c) LEASEHULD PREMISES ssuitable for 
GARAGES, situate No, 107, Caversham Road, 
READING, held for an unexpired term of 61 years, 
» (Dp) A  FRERHOLD PROPERTY on_ the 
THAMRBS, at CAVERSHAM, adjoining the Bridge, 
omg a Club, but now let off in self-contained 

ts. 

(cE) A FREEHOLD HOUSE, No. 18, King’s 
Meadow Road, READING. 

(fF) THE GUODWILL OF THE BUSINESS of 
ALLEN & SIMMONDS (READING), Lrp., as a 
Going Concern, and LETTERS PATENT for Im- 
provements in the pac of Piston Ringa, etc. 

3. 


3,000 £1 fully-paid Shares, Great Western Hotel 





(8) 


(4) 





aon Ltd. 
25 £1 fully-paid Deferred Ordinary Shares, and 
5,500 2 Participating Preferred 


1 — 
Ordinary Shares in the Reading Foundry Oo., Ltd. 
Tenders, which must be on the form contained in 
the Particulars, are to be sent to the Registear, 
Companies (Winding Up) Room 48, Bankruptcy 
Butldings, Carey Street, W.C.1,and marked “ Tender 
re Allen & Simmonds (Reading), Ltd.,” and delivered 
under seal by TWELVE NOON, on or before 
SATURDAY, 19th July, 1924. Particulars, with 
Plan, Form of Tender and Conditions of Sale, may 
be had of Messrs. W. B. PEAT & CO., Chartered 
Accountants, 11, Ironmonger Lane, London, E.C.2, 
Messrs. WILDE, WIGSTON & SAPTE, Solicitors, 
21, Colle; Hill, London, B.C.4; and of Messrs. 





Victoria Chambers, F 140 
STOKB-ON-TRENT, 
Receiver for Debenture Holders. 


PHACOCK & GODDARD, of 3, South Square, Gray’ 
Inn, London, W.C.1 — * P32 


STEEL BOILER TUBES. 
Tenders due on the 4th July, 1924. 
Tender forms obtainable from above. 


LODGE HILL, near CHATHAM. 


y | ‘enders are Invited for 
the PURCHASE and REMOVAL of 
the undermentioned TIMBER FRAMED 
HOTS, now at Chattenden Farm, Lodge Hill, and 
of approximate floor measurements as follows : 
No, 60 ft. by 20 ft. 
1 No. 60 ft. by 29 ft. 

Tenders are to be delivered not later than Noon 
on July llth, 1924, to SUPERINTENDING CIVIL 
ENGINEER, H.M. Dockyard, Chatham, from whom 
full Particularsand Forms of Tender may be gee 3 


F 164 








WESTERN AUSTRALIAN GOVERNMENT. 
ELECTRICITY SUPPLY. 
POWER STATION PLANT. 


The Government of Western Australia is prepared 
to receive 


r I ‘enders for the Supply 
and DELIVERY, C.I.F. Freemantle, 
including erection, of the following :— 
One 12,500 Kw. TORBO-ALTERNATOR, com- 
plete with Surface Condensing Plant. 
WATER TUBE BOILERS, ECONOMISER, 
ANS, CHIMNEY, etc., also COAL and 
ASH PLANT. 
The Government does not bind itself t pt the 






2. WELL CURBS and OAISSONS io: } 
and Kallayi Bridges. 

Specifications and Forms of Tender jj} be 
available at the Company's Offices, 91, Petty 
France, Westminster, S.W.1. 

Tenders, addressed to the Chairman and Directors 
of the South Indian Railway Company, | 
marked *‘ Tender for Helical and Volute § 
or as the case may be, must be left with th 
signed not later than Twelve Noon on Friday, 
18th July, 1924, ; : 

The Directors do not bind themselves tv accept 
the lowest or any Tender. 

A charge, which will not be returned, will be 
made of :— 

2s. 6d. for each ony, of Specification No.1, 
#1 for each copy of Specification No. 2. 

Copies of the drawings may be obtained 2% the 
Offices of Messrs, RoBERT WHITE & Panrneps 
Consulting Engineers to the Company, 3, Victoria 
Street, Westminster, S.W.1. 

A. MUIRHEAD, 


Managing Director, 

91, Petty France, S.W.1. ‘ 
25th June, 1924. 

LUCHABER WATER POWER, 


CONTRACT NO. 2. 


THE NORTH BRITISH ALUMINIUM COMPANY 
LIMITED is prepared to receive 


[lenders for the Construction 

of an AQUEDUCT between LOCH TREIG 
and FORT ILLIAM, INVERNESS-SHIRB, 
including 15 miles of PRESSURE TUNNEL with 
INTAKH SHAFTS and OTHER WORKS in 


+4 






















der. 
the 


F176 













lowest or any Tender. 

Sealed Tenders to be endorsed ‘‘ Tender for Power 
Station Plant,” and to be loiged with the AGENT 
GUNERAL FOR WESTERN AUSTRALIA, Savoy 
House, Strand, London, W.C.2, not later than 
Noon on Friday, August 15th, 1924, 

Copies of Forms of Tender and Specifications w 11 
be available on and after the 23rd June, 1924, on 
application to the Agent General for Western 
Australia as above. 

A charge of £1 will be made for the first two 
copies of each Specification, additional copies being 
obtainable at 10s. each. These charges will not be 
returnable in any circumstances whatever. 

Any further information can be obtained by 
applying to the General Manager and Engineer of 
the Western Australan Government Electricity 
Supply, Mr. WILLIAM H. TAYLOR, at the above 
address on and after the 23rd June, 1924. F 61 


ABERDEEN CORPORATION WATER WORKS. 
EXTENSIONS 1920. 


Contract No. 20. 
ATRY HALL SERVICE RESERVOIR. 
The Town Council of Aberdeen are prepared 


to receive 


enders from Competent 

Persons willing to enter into a Contract for 

the CONSTRUCTION of a CONCRETE COVERED 

SERVICE RESERVOIR of a capacity of 7 million 
gallons, at Airy Hall, near Aberdeen. 

The Drawings may be inspected and Specification, 
Schedule of Quantities, and Form of Tender obtained, 
on and after 27th June, 1924, on application at the 
Water Engineer's Office, 414, Union Street,Aberdeen. 
Early application is desirable, and no specification 
will be given out after 5th July. 

For each Specification a deposit of Five Pounds 
Sterling will be required, which sum will, aftera 
Tender has been accepted, be returned to the 
Tenderer, provided that he shall have sent in a 
bona-fide Tender, based on the drawings, specifica- 
tion and schedule of quantities provided, with the 
"schedule of quantities fully priced out in detail, and 
shall not have withdrawn the same. 

The employment of labour shall be in accordance 
with the revised conditions of the Unemployment 
Grants Committee. 

Tenders on the Forms prescribed and enclosed in 
securely sealed envelopes, endorsed ‘‘Tender for 
AIRY HALL RESERVOIR,” are to be addressed 
to the undersigned. No Tender delivered after 
Noon on 16th July, 1924, will be considered. 

The Town Council do not bind themselves to 
accept the lowest or any Tender, 

GEORGE MITCHELL, M.Inst.C,E., F.C.S. 
Water Engineer’s Office, 

414, Union Street, Aberdeen, 

17th June, 1924, 


BOROUGH OF PORTSMOUTH. 
WIDENING OF THE CAMBER. 
NEW QUAY WALL. 
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The Portsmouth Town Council invite 


esigns and Tenders for 

the CONSTRUCTION and MAINTENANCE 
in thorough repair for twelve calendar mouths from 
the completion thereof, of the following WORKS, 
that is to say :— 
The Widening of Portsmouth Camber near the 
end of East Street, Portsmouth, by the removal of 
the Prolecting uay wall there, and the construction 
of a New Quay Wall and other Works in connection. 
Copies of the Generai Drawings, Conditions and 
Specification under which Tenders are invited, can 
be obtained on application (accompanied by the sum 
of £3, which will be refunded on the return of the 
documents within seven days, or on the receipt of a 
bona fide Tender, accompanied by the documents 
required) to Mr. ARTHUR W. Warp, the Borough 
Engineer, Town Hall, Portsmouth, from whom any 
further particulars can be obtained. 
The work will have to be carried out under the 
requirements of the Government Unemployment 
Grants Committee and the Trade Union Rules in 
force in the Borough. 
ih Tender must be accompanied by detail 
drawings, specification and priced quantities of the 
Scheme submitted by the person tendering. 
Tenders marked, ‘*Tender for Widening, Ports- 
mouth Camber,” are to be sent in on e form 
supplied, and must reach the undersigned not later 
than TEN a.m, on Tuesday the 12th August, 1924. 
The Council do not bind themselves to accept the 
lowest or any Temder. 

F. J. SPARKS, 


Town Clerk. 





The Town Hall, 
Portsmouth. 





23rd June, 1924. Fi4l 






therewith. 

Persons desiring to Tender may obtain, on and 
after the 30th June, 1924, from the Company's 
Engineers, Messrs. FEIK & Bucwanay, 
16, Victoria Street, Westminster, S.W.1, copies of 
the drawings, specification, Form of Tender, etc., 
upon payment of £5 (by cheque), which will be 
returned upon receipt of a bona fide Tender together 
with the eet # supplied. 

Inspection of the ground may be made up to but 
not after the 3lst July. 

‘Preference will be given to Contractors on the 
King's Koll and who are prepared to employ 75% of 
ex-service men. 

Sealed Tenders endorsed ‘‘ Lochaber Water Power 
Contract No. 2,” addressed to the SECRETARY, 
The North British Aluminium Company, Limited, 
109, Queen Victoria Street, E.C.4, must be received 
before Ten a.m. Monday, Ist September, 1924, 

The Compiny does not bind itself to accept the 
lowest or any Tender. 

G. W. JEFFERY, 
i _ Secretary. F 167 
COUNTY BOROUGH OF KAST HAM. 


TO HEATING AND HOT WATER ENGINEERS. 


The above Council invite 
’ ' Yenders for the Supply and 
ERECTION of HEATING and DOMESTIC 
HOT WATER SUPPLY PLANT, including alter- 
ation to the Existing Plant, at tne Isolation 
Hospital, Hast Ham. ‘Tenders must include for the 
whole of the work specified and not for sections only, 
Plans and npecineations may be inspected either 
at the Borough Engineer’s Office at the Town Hall, 
Kast Ham, K.6, or at the office of the Consulting 
Engineer, Mr. T. J. R. Kiernan, B.Sc., M.Inst.C.B., 
17, Victoria Street, S.W.1, between the hours of 
Ten a.m and Four p.m. (Saturdays excepted) and 
copies thereof can be obtained on application to the 
Borough Engineer, such epeuentios to be accom- 
panied by a deposit of Two Guineas which will be 
returned on receipt of a bona fide Tender. 
Sealed Tenders endorsed ** Heating and Hot Water 
Supply Plant, Isolation Hospital, East Ham,” are to 
be addressed to His Worship the Mayor, Town Hall, 
East Ham, K.6, and delivered not later than Ten 
a.m. on Thursday, 10th Juiy, 1924. 
The Council do not bind themselves to accept the 
lowest or any Tender, and will not defray any 
expenses incurred in connection with Tendering. 


By Order 
C. EUSTACE WILSON, 
Town Clerk. 

























































































































Town Hall, 
East Ham. 


June, 1924. F 1s 








APPOINTMENTS OPEN. Bt 
THE UNIVERSITY OF SHEFFIELD. 
ASSISTANT LECTURESHIP IN MATHEMATICS. 


The Council are about to appoint an 


ssistant Lecturer in 
MATHEMATICS, preference to be given 
to a candidate who has had experience with 
Engineering students. Salary. £350 per annum. 
Further particulars may be obtained from the 
undersigned, with whom applications should be 
lodged by ey \ 
. M. GIBBONS, Registrar. — FS 

COUNTY BOROUGH OF BKLFAST. 


MUNICIPAL COLLEGE OF TECHNOLOGY. 
Principal; JOHN EARLS, B.A. 
The Belfast Education Committee invite 


pplications for the Position 
f PROFESSOR of PHYSICS and ELEC- 








0 
TRICAL ENGINEERING at the Municipal 
College of Technology, Belfast. Ree 

The salary attached to the position is 4 per 
annum, rising by annual increments of £*) to& 


maximum of £750 annum. ; 
Particulars of the Duties and Conditions of 
re. 5 ge ey may heobtained from the undersigned, 
ith whom applications, on the specia! {orm 
provided for the pu e, must be lodged not later 
than Saturday, 5th July, 1924. 
The duties of the position commence 0! 
Ist rm rene wo next, 
Applications should be accompaniec by co} ies af 
three recent testimonials, (Original testimonials 
must not be sent, 
The appointment will be subject to ‘ 


the 





re condition 








laid down by the Ministry of Home Affairs, copy of 
which ma: had on application. 
CANVASSING IS STRICTLY FRB) DDEN 
AND WILL DISQUALIFY. 
RUPERT STANLEY, 
Director FS 





tor of Educatio :. 
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LITERATURE. 


as 
Payment by Results: Introduction, Organisation, Rate 
fizing. By J. E. Powett, London: Longmans, Green 
and Co., 1924. [Price 21s. net.]. 
Tuts volume is a valuable addition to the literature 
connected with a subject that is much misunder- 
stood and has been distorted by controversy. As 
will be very generally known, the author has 
acquired his knowledge at first hand in a variety of 
works, and has given the subject much thought- 
ful attention. His conclusions and his reasoning 
alike are to be commended to those who are apt 
to give judgment on insufficient grounds, in which 
sentiment takes the place of intelligent inquiry, 
and interested motives are allowed to outweigh 
the decisions of true economy. 

The system of payment by results or the adoption 
of means for inducing a larger output on the part 
of the workmen by offering opportunities for 
increasing earnings, suggests an apparently simple 
and logical agreement between employer and 
employee, by which labour is assured of an adequate 
remuneration, in proportion to the quantity of 
work done in a specified time. A weak point is 
that the agreement starts on the assumption that 
an artizan, working for wages, will not fulfil his 
contract without a bribe, or alternatively, that 
time wages are fixed and regulated by the perform- 
ance of the least skilful and energetic of the work- 
men. Mr. Powell does not mention trades unions 
or discuss their tactics, but the impression is 
abroad that the general policy of these tribunals 
is to secure the recognised payment to the least 
competent or the most indolent. If this policy 
has been successful it is evident that in self-defence 
the employers must adopt some measures for 
enlisting the active co-operation of the more 
energetic and skilful. 

What, then, are the means to be adopted that 
will satisfy both parties to the agreement, increase 
output, reduce cost in facing severe competition, 
and ensure amicable relation between labour and 
capital. It may be that incompatible conditions 
exist, and no completely satisfactory solution is 
possible, but the problem should be discussed in 
a dispassionate manner and the complaints made 
by either side examined, with the view of discovering 
their origin and remedy. Such a course is the 
more necessary, because the prevailing conditions 
are the consequences of many operating factors, 
obscuring the true issue. Mr. Powell’s experience 
leads him to the belief “‘ that the average workman 
and the average manufacturer are reasonably 
honest men,” and that much of the distrust sur- 
rounding the project of payment by results arises 
from a superficial and perverted view of the economic 
conditions. The correct course to pursue in order 
to induce greater exertion on the part of the worker 
may be to offer a higher remuneration, but to 
assume that low output is necessarily a consequence 
of the indolence of the worker is possibly wrong, 
while to offer higher payment, constructively as a 
bribe, may be injudicious and end with making 
future manufacture too expensive. 

On the other hand, the complaint of the workman 
that job rates are cut by greedy employers and 
that continuity of employment is injuriously 
affected is probably an unwarranted misrepre- 
sentation, founded on the occurrence of isolated 
cases, which are made to represent the policy of 
a class. In carefully considered and impartial 
reports it has been pointed out that the difficulty 
in fixing piece rates is due to the fact, that the 
men work slowly so long as the job produced is on 
time rate, in order to obtain the fixing of a higher 
piece rate work. The author illustrates this point 
by instances drawn from his experience, but here 
again examples must not be confounded with 
principles. That both sides to the bargain find 
that the scheme of payment by results leaves 
something to be desired suggests that the dissatis- 
faction is elemental, and that its origin must be 
Sought in economic causes. 

_ If the right remedy is not applied, or is applied 
in the wrong way, an evil may be introduced 
greater than that sought to be removed, and the 
firm threatened with extra charges that it is well 
nigh impossible to reduce. Since workmen’s 


energies and willingness to produce are variable 
quantities, some form of payment by results such 
as those designed by Rowan, Halsey-Weir or 
Taylor, schemes concerning which the author gives 
much well digested information, may be legitimate 
and beneficial. But if low output is traceable to 
faults of organisation or inefficient supervision, 
output will be little increased by the exhibition 
of greater individual energy, however much en- 
couraged by bonus or premiums. Further, if both 
higher remuneration and improved organisation 
are introduced simultaneously, the credit of the 
better return is liable to be attributed to the wrong 
cause, and either side is provided with an argument 
for the promotion of its own ends. 

Correct diagnosis is by no means easy, for many 
factors enter and react on each other, but where 
the piece-work system has not given satisfaction it 
will generally be found that the failure is due to 
costs having been placed too high, because job 
rates were miscalculated, and when the job rate was 
reduced in order to make results more equitable 
discontent followed and restriction of output was 
resorted to. It cannot be too insistently urged that 
the job rates, that is, the amount of money fixed as 
the rate of remuneration to be paid for the com- 
pletion of a given piece of work cannot stand for 
rate of output, and also afford opportunity for 
earning increased weekly wages at the same time. 
The main object of the scheme is to standardise the 
job rates so that a man of average ability shall be 
able to earn 334 per cent. extra pay. To fix this 
arrangement to all classes of work is a hard task, 
because the scheme to be effective demands a 
similar increase of output. If no such increase 
follows, then payment by results necessitates extra 
labour cost, and in some classes of work, as in 
planing where the feed and depth of cut are known, 
if the job rate is accurately estimated, there is 
little scope for reducing the time or increasing the 
pay. 

On all grounds of efficiency, equity, control and 
cost, a standard of performance is to be desired. 
The authors contribution to this end, one to which 
he devotes one-third of his book, is to analyse the 
factors of production in a very minute manner. 
He pursues the subject through the many operations 
that occur in engineering works, as drilling, facing, 
reaming, shaping, planing, &c., providing a mass of 
information which, if it will not ensure efficiency of 
output, places accurate estimates at the command of 
the management. 


Shirley Institute Memoirs. Vol. If. 1923. Published 
by the British Cotton Industry Research Association, 
Didsbury, Manchester. 

TuE Shirley Institute is rapidly demonstrating its 
usefulness and its competency. Recently founded 
under the auspices of the British Cotton Industry 
Research Association to investigate problems 
connected with textile manufactures, the published 
volumes of Memoirs show progressive activity both 
in extent and depth of research, demonstrating 
originality and thoroughness. In this volume, 
comprising the results of one year’s work, thirty-two 
distinct investigations that have occupied the staff 
are described, each of these having reached a stage 
at which useful report could be made, though some 
indicate the necessity for further research. 

Several papers in this collection are summaries 
and criticisms of earlier discussions of some of the 
aspects of cotton treatment, and we are by no 
means inclined to regard these as the least important 
of the contributions. Much of the information in 
its original form is inaccessible ; another portion is 
out of date by reason of more recent research ; 
confusion often introduced by variation in termino- 
logy through lapse of time is avoided ; increased 
information due to progress in other sciences, parti- 
cularly biology, is provided, and imsproved methods 
of manufacture are indicated and described. 
These summaries, too, have the effect of banishing 
what is effete, of confirming what is valuable, of 
showing where further investigation may prove 
profitable, and of preventing unnecessary repetition. 
The attached bibliographies attest to the thorough- 
ness of the examination and the comprehensiveness 
of the survey. 

The remaining papers are fairly well distributed 





among the chemical and physical, the botanical 





and biological aspects, of the raw material 
Generally they are of a highly technical character, 
that will be much appreciated by those engaged in 
the textile industries. It is impossible to mention 
all of these and it might appear invidious to select 
some, but as an example on the chemical side, some 
reference may be made to a paper by Dr. R. G. 
Fargher and Mr. M. E. Probert on the nature of the 
benzene extract of American cotton, a frequent 
source of trouble both in spinning and bleaching 
operations, that has been too little studied. The 
physical properties have long been recognised more 
or less accurately, and the removal of the “ wax” 
has been attempted, but its composition has re- 
mained undetermined and the methods hitherto 
applied do not appear to have been either suitable 
or exhaustive. Without entering into any details 
of the careful manipulation that eliminated the 
chances of error arising from possible saponification, 
or the inclusion of materials other than wax, and 
therefore outside the inquiry, it must suffice to say 
that the procedure of the authors was successful. 
Very definite conclusions have been drawn. A 
new alcohol, gossypyl alcohol, has been identified 
and described. Montanyl alcohol was also found, 
and its formula accurately determined; small 
amounts of other alcohols are shown to be present 
and a mixture of phytosterols occur in small 
quantities. Further, triacontane and _hentria- 
contane have been isolated. This analytical work 
does not only throw much new light on the chemical 
constituents of the plant cuticle, but has a definite 
and practical bearing on the problems of the 
removal of the wax in the scouring process. Need- 
less to say, it is one of the inquiries to which 
much more study and experiment will be devoted. 

The papers on physical subjects show that the 
mathematical physicist has been at work, and his 
assistance can be warmly welcomed, as, we believe, 
it will be richly rewarded. An especially illustrative 
contribution is that of Messrs. F. D. Farrow and 
G. Morris Lowe on the flow of starch paste through 
capillary tubes, a problem intimately connected 
with successful sizing. The question before the 
authors is a preliminary one, whose solution would 
decide whether the viscosity of a starch paste is 
a definite physical quantity. The paper describes the 
experiments carried out with the object of defining 
the nature of the measurements which are required 
to determine the fluid properties of starch paste. 
The results are very difficult of interpretation, and 
the indications derived from different viscometers 
appear to be accurate only for differential, and not 
absolute measurement. 

Mr. H. J. Denham continues his researches on 
the structure of cotton hair and brings to light new 
features bearing on the general theory of cell wall 
structure. It is noticeable that the author has not 
been able to confirm the conclusions of Balls and 
Hancock on this elemental question, or to accept 
their interpretation of the facts presented. 
Mr. Denham, in his anxiety that no suspicion 
should attach to his microscopical work, gives 
a description of his methods of use and also of the 
elementary theory of formation of microscopic 
images of cotton and vegetable fibre. The dis- 
crepancies, however, to whatever cause they may 
be attributed point to the necessity of collecting 
further information on fresh lines, which might 
well be undertaken at the Shirley Institute. 

The technological side may be illustrated by a 
reference to the investigation in cotton fabrics of 
the presence of “neps,” that is, clusters of short, 
folded, immature hairs which fail to absorb either 
the dye, or the mordant, or both, and by this 
resistance give rise to unsightly lighter motes clearly 
seen on the dyed background of the finished product. 
Some of the defects as motes, may have a mechanical 
origin, as the result of a loose end of yarn being 
pushed to one side and exposing a white patch 
below, but in the case of “neps” the general 
conclusion assigns this defect to the presence of 
a matted tangle of thin walled hairs, essentially of 
the type known as “ dead cotton.” The thin walled 
hairs occur in many varieties, especially in Sea Island 
cotton, and their occurrence must be considered as 
genetic, giving rise to an annoyance that can be 
removed only by careful weaving and the elimina- 
tion of abnormal strain. We should have liked to 
have called attention to many other papers, but 
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we hope to have indicated the wide extent of the 
ground covered and the successful and unwearying 
industry of the staff. 





BRITISH EMPIRE EXHIBITION : 
WATERWORKS APPLIANCES.—II. 


Amone the well-known firms showing small! fit- 
tings such as valves, hydrants, &c., is Messrs. Guest 
and Chrimes, Limited, of Rotherham. This firm’s 
exhibit includes a display of water meters, arranged 
in glass cases so as to make the mechanism visible. 
Examples are thus shown of Chrimes Turbine 
water meter which the firm has now manufactured 
for over 60 years, and we understand with such 
satisfactory results that meters put into service 
that number of years ago, are still working accurately 
though examined and overhauled only about every 
six or seven years in the interval since. A new 
pattern of Fan water meter is also shown at this 
firm’s stand. This is illustrated in Figs. 12 to 14 
annexed, The whole of the mechanism of this 
meter is of nickel or nickel-plated. The fan is 
arranged in the base and is mounted on a spindle 
in agate bearings offering very little resistance to 
the flow so that the loss of head is reduced to a 
minimum. The water enters the meter in a 
direction tangential to the fan blades, and a feature 
of the meter is the stationary regulating blade 
fitted above the fan, near the outlet. This blade 
can be adjusted from the outside of the meter by 
means of a screw driver, by which its inclination 
may be modified so as to affect the swirl in the 
meter chamber. By this adjustment a very high 
degree of accuracy of registration can be secured. 
Fig. 13 shows the position, in the side of the case, of 
the head, by means of which the deflecting blade 
is adjusted. 

. The exhibits of Messrs. J. Blakeborough and 
Sons, Limited, occupy part of the same stand as 
those of Messrs. George Kent, Limited, to which 
we referred in our last issue (page 785), the two 
firms being associated in business. Messrs. Blake- 
borough’s exhibits include a variety of valves for 
numerous purposes. Among these will be found an 
example of the Edwards self-closing valve for 
water mains, illustrated in our issue of February 23, 
1923 (page 235), when we gave a description of a 
54 in. valve of this type. These valves are placed 
at the throat of a Venturi tube, the pressure difference 
being employed to actuate a trip which sets in 
operation an hydraulic gear by which the valve is 
closed, the movement being slowed down as the 
shut position is approached. The valve has an un- 
obstructed waterway when open. Another pattern 
of valve is shown electrically operated, the valve 
spindle being fitted with ball thrust-washers for 
both directions and the drive incorporating a 
friction clutch which prevents the motor being 
overloaded either through failure of the limit 
switches, or through an obstruction holding the 
valve open. The limit switches are self-resetting 
and cut out the motor at the top or bottom of the 
valve travel. All gears run in an oil case or grease 
box. The valve may be operated by hand by a 
wheel provided with a clutch so that when the valve 
is worked by the motor, the wheel is idle and does 
not revolve. In addition to various examples of 
standard sluice valves, the firm has also on exhibition 
automatic exhaust relief valves for condensers, 
reducing valves, hydrants, examples of Coxon 
instantaneous closing steam valves, &c. Messrs. 
Blakeborough are licersees for the Larner-Johnson 
type of valve used extensively for hydro-electric 
and other work, and a model of the valve is 
shown at the Exhibition. This type of valve was 
illustrated and fully described in our issue of July 14, 
1922 (pages 34 and 35) in connection with 14 ft. 
valves installed at the Queenston power station of 
the Hydro-Electric Power Commission of Ontario. 
Since then valves up to 22 ft. in diameter have been 
constructed for the enlargement of the Niagara 
plant, and the valve has been extensively adopted for 
both large and small sizes. Of rather more novelty 
is the Lundgren-Boyd rotary valve which is to be 
seen at Messrs. Blakeborough’s stand, and which we 
illustrate in Figs. 15 to 18 opposite. The arrangement 
illustrated shows a valve with hydraulic operating 
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Figs. 12 to 14. Fan Type Water Meter; Messrs. Guest AND CHRIMES. 


cylinder for remote control, the valve being one for 
turbines of hydro-electric installations. 

The Lundgren-Boyd valve consists of a large plug 
which can be rotated through 90 deg. in its conical 
casing. In order to make this movement possible, 
and yet retain watertightness, the plug is forced 
down into its conical casing when set, and lifted 
again before being turned afresh. Figs. 15 to 18 
show the main features of a 1,050 mm. (413 in.) 
valve. The large plug, shown in the closed position 
in Fig. 15, is carried by trunnions, on which it 
rotates, in the covers A and B. To lift the valve 
before turning, pressure is exerted in the space 
between the cover A and the bottom of the plug, 
while the space above the plug and under the cover 
B is open to the exhaust. To force the plug home 
again after turning, pressure is admitted above the 
valve plug, and relieved below it. The turning 
mechanism will be clear from Fig. 18. Two single- 
acting horizontal hydraulic cylinders are furnished, 
the two pistons being connected by a single rod 
on which is cut a rack, meshing with a toothed 
quadrant keyed to the valve spindle. The piston 
rod is provided with a support opposite the point 
of contact of thearack and quadrant, and stops are 
provided to limit the quadrant movement. In 
the closed position a gun-metal face on the down- 
stream side of the plug is wedged against a corres- 
ponding face of the valve body as shown in Fig. 18. 

Two control cocks are used, one for lifting and 
forcing down the plug, and the other for turning 
it. These cocks are shown at C and D in Fig. 15. 
The former is used to lift the plug and force it down 
again, and the latter to turn it. Both cocks are 





of the four-way type, and both have connections 
for pressure water from the main, and also to the 
exhaust. In the position shown for the cock C, 
pressure is applied below the plug, the space above 
it being opened to the exhaust, through a cushioning 
connection E and valve F. The cushioning 
effect is produced by the valve F being gradually 
closed by the plug spindle as the plug approaches 
the full lift. When lifted, the plug is turned by 
operating the handle of the cock D. To close the 
valve the cock D is first turned to bring the valve 
to the closed position, and the cock C is then thrown 
over so as to produce pressure above the plug and 
force it home in its casing. The operations are 
practically fool-proof and no harm can come if the 
wrong handle be turned first. 

Our illustration shows the valve fitted with 
remote control and indicating gear. This gear 
involves the use of four solenoids working in con- 
junction with the handles of the cocks C and D, 
two being for easing and two for turning. The 
control switch G has only one handle and can rotate 
only in one direction. From the position shown 
the handle, moving clockwise, first works the lifting 
solenoid of the cock C. Further movement of the 
handle operates the ‘“‘ Opening” solenoid of the 
cock D. The next move of the handle works the 
“closing” solenoid of D and the completion of the 
circle works the “lowering” solenoid of the cock 
C. The indicator gear is worked by a small circular 
contactor shown in Fig. 15 behind the cushioning 
valve F, but to a larger scale in Fig. 16. This gear 
is worked by a tooth wheel in mesh with a small 
rack carried by the piston rod, this wheel making 
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Fie. 19. 


Fias. 19 To 23. 


one complete revolution for a 90 deg. movement 
of the main valve. On the spindle of the tooth 
wheel is a star wheel having ten points, and these in 
revolving strike an arm suspended above and make 
contacts at H and I, according to the direction in 
which the rack is moved. The making of these 
contacts operates the indicator mechanism shown 
at K, the pointer of which shows in ten steps the 
position of the valve. The indicator dial is shown 
in Fig. 17. The operator can thus see at any time 
the actual position of the valve and can observe 
whether it responds to his actions, or is blocked 
and prevented from operating properly. The 
indicator is also of service in advising him of the 
completion of the turning operation so that he may 
move the control handle to the “lower” position, 
to press the plug home. 

It will be noticed from the drawings that gun- 
metal sleeves and faces are provided for the plug, 
spindle, &c. Pressure is maintained inside the 
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15 tro 18. THe Lunparen-Boyp VALVE; 


Messrs. J. BLAKEBOROUGH AND Sons, LIMrrep. 


Quick-Actine GaTE VALvE; Messrs. Beck anp Co., LimITED. 


cylinders and covers by means of cup leathers. 
When the valve is open there is no obstruction to the 
flow and no pockets cause eddying. The valve faces 
are protected, and internal parts: may be withdrawn 
without disturbing the pipe line. The small pre- 
liminary leakage past the valve when it is lifted 
is sufficient to transmit pressure to the turbine 
before any considerable flow takes place. 

In our article of last week we referred to some of 
the exhibits of Messrs. Beck and Company, 
Limited, Southwark. Another of Messrs. Beck’s 
appliances, which for convenience we may notice 
here, is a quick acting gate valve, known as the 
“Handy ’”’ valve, giving a clear opening equal to 
the bore of the pipe. It is especially suitable 
for controlling the flow of light and heavy fluids 
in refineries, breweries, gas works, &c., as well 


for use as a bib cock for emptying tanks and vats. 
The appearance of one of the valves constructed of 
gun-metal and provided with female screwed connec- 
tions, is illustrated in Fig. 19 on this page, while the 
details of the design and construction can be fol- 
lowed from an examination of the accompanying 
Figs. 20 to 23, with but little explanation. As will 
be seen, the valve proper consists of two discs 
connected by a form of ball and socket joint and 
arranged so that they can be wedged into the 
tapering space between a pair of flat seatings or 
withdrawn into the upper part of the body, clear 
of the inlet and outlet openings. The movement of 
the valve discs is effected by an external hand lever 
mounted on a spindle which passes through a 
packed gland in the body, as shown in Fig. 23. The 
spindle carries a short arm terminating in a ring 





as for low-pressure steam and hot water in con- 
nection with heating appliances. When fitted 
with a nipple and elbow, it is also well adapted 


which encircles the bosses of the valve discs forming 
the ball and socket joint, so that the discs can be 
moved from the closed to the full-open position by 











816 





ENGINEERING. 





[JUNE 27, 1924. 








turning the lever through an angle of 60 deg. The 
valve will, however, remain in any intermediate 
position, the extent of the opening being sufficiently 
indicated by the position of the external lever. The 
dimensions given in Figs. 20 to 23 are for a 4-in. 
valve, which is the largest size made of the form 
illustrated. Similar valves are made with cast-iron 
bodies, and these can aiso be supplied with a flanged 
joints for pipes up to 9 in. in bore. All sizes are 
tested_to a pressure of 100 Ib. per sq. in. 





THE ELEMENTS OF MAGNETIC 
ANALYSIS. 
By Exuis H. Crapper, M.Eng., M.I.E.E. 
(Concluded from page 788.) 

In addition to the linear relationships previously 
introduced it may be mentioned that Messrs. R. L. 
Sandford and W. L. Cheney of the Bureau of 
Standards, Washington, have proved that the 
following relationships also exist :— 


ea thin. 2) eae 


and = =a2+ Be Hn . e ° (2) 


in which a, and a, are the intercepts on the axis 


of the ordinates, and 8, and #, are the slopes of} _ 





the lines. 
Consequently, 
H. ae a) + Bi Hin 
By a2 + Be Hm 
gives the measure of the reluctivity at the 


remanency point. From what has already been 
said, it will be admitted that the magnetic pro- 
perties of a sample of steel are fixed by its constitu- 
tion, which is the resultant of the composition and 
the physical treatment to which it has been sub- 
jected ; consequently there must be some per- 
fectly definite relationship between the magnetic 
and the other physical properties of the material. 


< ‘ : I 
For this reason the American engineer has for 


some years accepted certain magnetic constants 
of a steel as an indication of its mechanical pro- 
perties; and since the effects of thermal and 
mechanical treatment upon the magnetic properties 
of a material may be determined experimentally, 
without destruction of the test pieces, there is a 
distinct advantage in this method. 

In order to account for the magnetism of a 
permanent magnet it is assumed that there must 
be magnetic ties or bonds between the different 
molecules, so that magnetisation is the effect 
representing a type of static equilibrium between 
the applied magnetising force and the thermal 
activities of the molecules. It may, for instance, 
be assumed that the state of equilibrium is mate- 
rially influenced by the action of neighbouring 
or adjacent molecules, bonded together, as it were, 
with a force equal to that of a homogeneous field 
proportional to, and equally directed with, the 
magnetic field intensity. There must then be a 
certain favourable grouping of the molecules in 
order to form a certain and definite molecular, 
or crystalline, structure. 

Kennelly puts this phase of the problem as 
follows: ‘“‘ Magnetisation results from, and is 
accompanied by, a particular kind of stress. 
Magnetic materials when submitted to this stress, 
not only intensify it, but are strained, in such a 
manner as to sustain the stress indefinitely, after 
the force (cause) has been removed. The effect 
of the stress is to influence the molecular structure 
or molecular motion, end electro-magnetic energy 
is stored. This stress forms closed paths and is 
a circuital quantity, possessing intensity as well 
as direction. Thus, the uniform intensity of flux 
in a solenoid excites in the iron, when introduced, 
a uniform M.M.F. which will exist in every centi- 
metre of iron under stress along the circuital path. 
Since the prime M.M.F. has increased # times, the 
induced M.M.F. in the iron, must be «M — M = 
M (# — 1), which is an induced M.M.F.” 

Attention has already been drawn to the fact 
that the constant a in Fréhlich’s equation is indica- 
tive of the magnetic hardness of the material, whilst 
the constant bis the reciprocal of the saturation value 


the constants a and b will indicate differences in 
the composition and heat treatment of the samples. 
Thus, in the case of eight samples of low permeability 
cast iron—the constants of which are given in 
Table VIII—an attempt is made to state the order 
of the hardness of the respective materials. The 
reciprocal of b, t.e., Bs will be larger the softer the 
material; similarly, the value of “max is inversely 
proportional to the hardness of the material as 
shown in Fig. 18. 

Furthermore, since the relationships existing 
between the flux-density B, or intensity of mag- 
netisation I, and the magnetising force H, are 


group of high-quality magnets, in which H, varied 
from 67-7 to 76-4 C.G.S. units. Whilst there 
are slight differences in the individual values 
of Imax, I, and (Imax —I,,), it is interesting to 


observe that the value of Jou ate 


* is inversely 
proportional to H,. In the case where the values 
of H, are somewhat lower, these relationships 
are slightly more variable. Furthermore, as previ. 
ously mentioned, distinction must be made between 
the normal constant I, (i.e., remanent-intensity 
under closed-circuit conditions) and the remanent. 





intensity I,, under open-circuit conditions. 


TABLE VIII.—Darta Re Low-PermMeaBiuity Cast Iron. 







































































Pinax 
Fréhlich’s Equations for a Order of Hardness* from 
Sample. ae aaa ee Corresponding to 
p—1 From : 
Curves, _s 
Fig. 18. Hu Bu a Bis | — 
A. | 0-0025594 + 0-000076082 H 13143-7| 273-3 | 15 4,110 6 5 5 
B. | _0-0020581 + 0-00007407 H 13501 302 14-5 4,379 3 2 | ses 
C. | 0-0025527 + 0-000077445 H 12912-4| 268 15 | 4,020 5 8 co 
D. | 0-0020638 + 0-00007731 H 12934-9 | 290 15 4,350 4 oe ar 
E. |  0-0029287 -—£ 0-00007506 H 13322-6 | 217 17-5 3,798 8 4 . 
F. 0-0020403 + 0-00007404 H | 13506-2 | 309 14-5 4,481 2 1 1 
G. | 0-0027855 + 0-00007659 H | 13056 232 | 16 3,712 7 6 7 
H. | 0-001883 + 0-00007505 H | 13324 302 | 15 | 4,530 1 3 3 or 2 








TABLE IX.—Tungsten Steel Magneto-Magnets. 
Value of Hmax = 400 C.G.S. units. 
(Samples from the same ingot.) 




















, ae | B | c D. | E. 
H. | 71-54 | 71-42 71-8 | 70-92 31-27 
“Sa | 13,970 | 13,850 | 13,930 | 14,410 | 17,385 
Socax | 1,079-5 | 1,070 1,076 1115 | 2,735 
B, | ‘9,221 | 9,101 9,022 9,661 | 11,479 
i, | 733-6 | 724 718-74 768-6 913-2 
iy 
c=;  ..| 0-6795 | 0-6766 | 0-6668 | 0-6896 | 0-334 
H. i 
i | 0-0975 | 0-0986/ 0-1 0-0922 | 0-0341 
r 
H. xc ..| 48-6 | 48-33 | 47-88 48-92 | 10-44 
he = 
2 0-471 | 0-478 | 0-497 0-45 2 
H. | ro 7 
“a ..| 105-3 | 105-5 | 107-8 102-8 | 96-3 
ec | 
| ' 
mo ..| 0-06627 | 0-06675 | 0-06671 | 0-06363 | 0-0114 
max 
(B)max ..| 299,200| 302,000 | 296,500 | 321,000 | 151,000 
a *"| 0-002797/0-0028296|0-0039476} 0-00327 | 0-01732 
b **10-0000668|0-0000677|0-000064 | 0-000063 {0-000694 
I, (caleu-| 1,191 1,175 1,243 1,257 | 1,441 
lated) | 

ra ..| 41-87 | 41-79 | 61-65 51-9 24-92 
2 | | 
Quenched | 825 | 825 875 775 As 

at deg. C. | deg. C. deg. C. deg. C. made 





TaBLE X.—Values of Magnetic Energy per Cubic 











Centimetre. 
Material. Condition. Ergs per He. 
cub. cm. 

Lowmoor iron Annealed .. 183 2 
Mild steel .. Hardened .. 970 7 
Pianoforte wire a ga <i 5,600 41 
a f olle oe 2,500 18 
Silver steel os nik { Hardened .. 7,900 68 
j Annealed .. 3,900 18 

Tungsten steel .. ../+ Rolled on 5,300 28 
| Hardened ..| 13,100 67 








hyperbolic, such relationships are fixed by the 
magnetisability of the material, i.e, B; — B,, 
or I; —I,; consequently, the magnetisability per 
I, — I,, 
I, 
is an important constant of a magnetic material 
and its condition. In connection with this phase 
of the subject, attention is called to the series of 
curves given in Fig. 19, depicting the values of 


Imax; I;, (Imax — I) and oss St ne ze xX He, for 12 





unit of the remanent value B, or I,, #.e., 





of the iatensity of magnetisation; consequently, 





tungsten-steel magneto-magnets selected from a 








* The harder the material the higher the number. 


Fig 18. PERMEABILITY CURVES FOR LOW 
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The reluctivity or coercive-force per unit of 


: : - H. 
remanent intensity—i.e., — —at the remanency 
y a A 


point, is indicative of the ability of the finished 
magnet to withstand shocks and the effects of 
armature-reaction, in the case of magneto-magnets 
when the magneto operates, and thus provide the 
M.M.F. capable of producing the required magnetic 
flux in the armature of the magneto. The effect 
of a change in the quenching temperature in the 
case of magnets of the same composition must be 
carefully noted, and a series of primary and derived 
constants are given in Table IX, which will prove 
not only useful but instructive. 

In addition to what has already been stated with 
respect to the fact, energy is absorbed by steel 
during the process of magnetisation in consequence 
of molecular friction, with which is associated 
magnetic hysteresis, i.¢., the tendency to persist 
in a given magnetised state, or the lagging behind 
of the magnetisation relatively to the magnetising- 
force. Hysteresis is one of the factors which 
dominates the form and size of the complete loop 
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of the cyclic diagram, and thus fixes the magnitudes 
of the remanent intensity, and the coercive-force. 
The dissipation of the energy involved in the cyclic 
process of magnetisation demands an expenditure 
of energy which is derived from the magnetising 
system, and this energy loss in ergs per cub. cm. 
per cycle is given by E= 17 ris in which 7 is 
the Steinmetz, coefficient of hysteresis, the magnitude 
of which depends upon the nature and condition 
of the material. 

In the case of carbon and tungsten steels, the 
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following are representative values of the co- 
efficient, » :— 
Carbon steel— 


0°84 per cent. . 7 = 0°045 ; H. = 58; a = 1289 
1-2 : «ake 
21 per cent. - n= 0°0356; H-e = 53; ; = 1489 
Tungsten stee]l— 
CU = 0°59, W = 5°5 (annealed) 
. 7 = 0°0157; H. = 26; oa 1656 
C=0°59 = pa He _ 
59, W=5'5... 7 = 0°052 ; H: = 73; — = 1404 
] 
C=0°76, W=2°7... » = 0°0483; H. = 69; He = 1429 
n 


General values of the magnetic energy per cub. 
em. associated with different types of iron and steel 
are given in Table X, on page 816. 

The measures of the magnetic energy available 





in the case of magneto-magnets, in terms of the 
s-@ curves, obtained by taking the products of 
the consecutive values of the flux-density and the 
associated values of Hg of the demagnetisation 
portion of the hysteresis loop, shown in Fig. 15, 
page 787 ante, give, what Evershed designates 
the gq curve, the maximum value of which 
i.e., (8 ¢) max., is the measure of the maximum 


magnetic energy available, expressed as (8 &)max 


Tv 
ergs. The g¢ product not only enables one to 
ascertain the minimum volume of steel required to 
produce a desired result, but forms a reliable figure 
of merit which differentiates between the different 
brands of magnet steels. The following are repre- 
sentative values :— 

Carbon steels seldom exceed 200,000 for (B @)max 
Chrome steels give from 240,000 to 250,000 (B ¢)max 
Tungsten steels give from 280,000 t0 300,000 (B @)max 
Cobalt-chrome steels give from 700,000 to 750,000 (B $) max 
Cobalt (35 per cent.) steel gives about 900,000 (B ¢)max 

It is suggested that the difference in the rate of 
variation in the intensities of magnetisation may 
probably be due to the difference in the magnetic 
elastic properties of the material, and that the 
constant d in cs =d ( Zz) is associated with the 
measure of the elastic limit of the material. This 
can only be decided by research. 

The writer is not aware that any information 
associated with the magnetic elasticity properties 


Taste XI.—Demagnetisation Test for Magnetic 








Elasticity. 
Demagnetising Magnetometer Reading after 
Current. Reading. opening the Circuit, 
Amperes. 
0- 3-3 3-4 
0-4 3-2 3-4 
0-5 3°12 3-4 
0-6 3-0 3-4 
0-8 2-85 3:4 
1-0 2:6 3:4 
1:2 2-3 ) 3-2 
1°5 1°9 3-0 
1:8 11 2-67 
2-0 0-5 2-27 
2-3 —0-5 1-6 
2-5 —1-3 0-9 











of iron and steel has been published, and the follow- 
ing brief note is an account of his work in this 
direction. 

Assuming that the principles associated with 
elasticity in the mechanical treatment of materials 
may be tentatively applied in matters magnetic, 
then the magnetic elastic limit of a permanent 
magnet is the measure of the maximum stress— 
demagnetising-force—which can be applied to the 
magnet without causing any other than purely 
elastic deformation ; it is suggested that the mag- 
netic elastic limit has not been exceeded, and that 
the magnet will return to its normal physical state 
upon the removal of the active stress. 

Perfect elasticity exists when a magnet entirely 
recovers its original state after the distorting cause 
is removed. From this point of view, magnetic 
elasticity may be defined as that property of a 
permanent magnet in virtue of which stress is 
required to maintain strain. Within the limits of 
magnetic elasticity, the necessary stress is pro- 
portional to the strain, just as distortion is propor- 
tional to the distorting force. 

In order to investigate magnetic effects associated 
with open-circuit conditions, the author has used a 
deflecting magnetometer,* the moving element of 
which is the armature of a moving-coil ammeter ; 
the general features of the instrument are shown in 
Fig. 20. The method of procedure adopted to get 
a measure of the magnetic elastic limit will be 
apparent from results of a test given in Table XI, 
and the curves in Fig. 21. The demagnetisation 
portion of the loop from B, to H, was obtained, in 
the usual manner, by means of the magnetometer 
after the magnet had been flashed, suitable demag- 
netising coils being used. 

The magnet was then reflashed and placed in 
position on the instrument, and the demagnetising- 
force was increased by steps of eight units of 
negative H. After each reading the demagnetising- 





* Previously referred to on page 787 ante. 





force was reduced to zero, and, as shown in the 
diagram, the magnet recovered its remanency value 
up to the application of 32 units of negative H. 
From this point, the recovery fell off regularly until 
the magnet was completely demagnetised. It is 
suggested that the magnetic elastic limit of a 
magnet be expressed by the measure of the maxi- 
mum value of the demagnetising-force, Hg, through 
which the magnet recovers its value of B,, when 
Hy is removed, expressed as a percentage of H,* 
In the example it was found to be 45-4 per cent. 





CENTRIFUGAL MACHINES AT THE 
BRITISH EMPIRE EXHIBITION. 


Many industrial processes previously carried out 
in very slow and inefficient ways are now performed 
by methods depending upon the effects of centri- 
fugal force. Such work as drying, the separation 
of fluids of differing densities, filtration and the 
clarifying of an endless variety of substances 
may be cited as examples to which centrifugal 
machines have been successfully applied. Not only 
is the scope of this type of plant extensive, but 
the number of industries which make use of it 
is very great. In textile mills the raw material 
and piece goods are dried by the process and 
similar work is done in laundries. There are many 
granular substances produced by chemical action 
from which the moisture must be removed. For 
this purpose centrifuga] driers find common appli- 
cation. A good example is afforded by the treat- 
ment of sulphate of ammonia in the gas works. 
Water is removed from hides, skins, felts and 
fleeces by methods that are similar to those in use 
for drying cloth. In sewage works the activated 
sludge is dried by centrifugal action, and the 
preparation of coal for the market is another 
phase of work in which the centrifugal machine 
finds satisfactory use. The moisture left on coal 
after washing can be cheaply and quickly removed 
by the process. Sugar is purified after crystallisa- 
tion in plant making use of similar actions. Ex- 
amples of the machines covering this wide field are 
on view in the Palace of Engineering of the British 
Empire Exhibition, and we illustrate some of them 
on pages 818, 819 and 820 and on Plate LXXXII. 

In its simplest form a centrifugal machine con- 
sists of a perforated cage, mounted on a vertical 
spindle and enclosed in an outer safety case, 
having the top portion of the cage accessible. 
The wet material is placed within the cage and the 
machine is run at a very high speed. The great 
centrifugal forces then developed operate to press 
the wet material against the side of the cage and 
force out the water into the surrounding case 
through the many perforations. Such machines 
will within a few minutes extract up to 80 per 
cent. or so, of the water or liquid they contain, 
from almost any class of material. Their use 
provides the quickest, cheapest and most efficient 
means of mechanical drying that has ever been 
devised. 

Messrs. Thomas Broadbent and Sons, Limited, 
of Central Ironworks, Huddersfield, show centrifuges 
and hydro-extractors of which the characteristics 
may be judged from Figs. I and 2, which illustrate 
a 36-in. swan-neck motor-driven centrifuge. In 
this machine it will be observed that the system 
of suspension for tae spindle ensures tnat the cage 
and shaft can take up a position suited to the 
condition of the running. The cage may be made 
of copper in cases where nothing will be used in it 
which will cause deterioration of the metal, but 
for many other cases Monel metal has been used 
with success. As the cages are subjected to con- 
siderable stresses encircling bands are provided 
to give additional strength. Great improvements 
have been effected since the introduction of these 
machines by the use of direct and indirect electric 
driving. In the example shown in Figs. 1 and 2 
an electric motor is set on the bedplate between 
the two side frames, and its drive is taken through 
a centrifugal clutch. This is introduced to get 
over starting difficulties as heavy load conditions 
must be met at the instant the bowl begins to 
revolve. Within the clutch pulley there is a 
clutch system which only grips upon the inner 
face of the pulley when the speed of the motor 











ENGINEERING. 


[JUNE 27, 1924. 





CENTRIFUGAL 

















MACHINES AT THE BRITISH EMPIRE EXHIBITION. 


Conical Rubber 
Bufter Bearing 
































it 

| 

need | 
——ynnn000 6 CC (CO 
wou D0 © © oO ' 





























Fia. 1. 























© 0 0 0 O0ecw | 
000 | © © © © CooCe® 
w00000 00 c © © © © 000 cog Motor 
gvo00000 © 0 || | o © © © Cconee | ! 
won 0000 © oO} lO © © O CoCoee Ge hr 
Pood 00 0 c oO o © 0 G0 Oe0008 WN Clocech | | 
w000000 0 © Oo}! fo © © 0 0 cocoon, 
ooo 0 OO 0 OC OCEte 
2000000 0 © ON © © 00 vovcee = 
weodg00co oO GO ; © © 0 Ceooee | | oie mt 
| 2 
i 
¢ 7 | 
t S S 
Outlet ae le ‘ an ji Ty 
te tiet TF \ in i i Ny: 
$315 8) Central Bottom Discharge F : 


Fies. 1 anp 2. Swan-Neck Tyre oF Hypro-Extractor; Messrs. THomas BroaDBENT AND Sons, LIMITED. 


attains a certain high value. 


a lining a good grip is ensured in normal working, 


and slip only occurs when the loads are abnormal. | 


The clutch is, therefore, entirely automatic and 
permits the electric motor to accelerate against 


The clutch-moving | 
system consists of four quadrant-shaped parts sitting | 
freely in the spaces between the arms of a spider and | 
the two covers. These moving parts are forced out | 
by centrifugal action, and as they are faced with | 


full load torque, without the use of special switch- | 


gear and with a small current consumption at 
starting. Besides acting to prevent starting diffi- 


culties, the clutch serves as an effective safety | 


device in the event of overload, since it can limit | 


the torque that can be transmitted. Should an 


overload be thrown on the motor the clutch slips | 


and continues to do so until the load is reduced 


to the normal, when it will automatically meet the | 


conditions again. Such clutches are indispensable 


when single phase or squirrel cage motors are used. | 


The belt drive is continued from the centrifugal | 


clutch over a pair of jockey pulleys to the one 
which is keyed to the main spindle. 
Examples of hydro-extractors made by Messrs. 


Watson, Laidlaw and Co., Limited, of 98, Dundas- | 


street (South), Glasgow, are shown in Fig. 3 
annexed, and Figs. 4 to 7 on page 819. 


In) 


Fig. 4 a large double unit is illustrated, while | 


two single-units are shown in Fig. 5. In each case 
the frame is built up from rolled steel sections, and 
electric driving is used, the motor being erected 
on the top cross frame. , The control switch for the 
motor and the brake lever are conveniently situated 
for easy operation. Simple covers made of wire 
and hinged at the back are provided for the pro- 
tection of the operatives. The type of plant 


shown is extensively used in laundries and in dye | 


works. 

An automatic safety guard is fitted to the hydro- 
extractor shown in Figs. 6 and 7. This device, 
known as the “ Kamlox,” 


is arranged to prevent | 


the starting of the machine until the safety cover | 
is closed and also makes impossible the lifting of | 


the cover until the cage has ceased to revolve. 
The belt-striking gear is so arranged that when the 
cover is open, it is not possible to move the belt 
over on to the fast pulley. In Fig. 6 the cover is 
closed, and therefore the end of the striking gear 
can be moved freely backward and forward without 
fouling the cover. Should the cover be open, 
however, as is shown in Fig. 7, where the edge of 
it is held up by the top of the safety lock, movement 
of the striking gear is only possible to a very limited 
extent and not to the degree necessary to make the 
running of the cage possible. To ensure that the 




















Fie. 3. Kamiox Sarety Device; Messrs. 
Watson, LarpLaw anp Co., LimiTED. 


cover cannot be opened while the cage is running 
a cam is fitted on the underside of the basket and 
revolves with it. The roller of this cam is driven 
outwards, and the motion so obtained is carried 
through a bell crank and a side rod to the lever 
lock on the top. When the cage is running the 


lever lock is held in position so that the check’ 


on its underside catches on the edge of the cover. 
When the machine is stopped the cam roller moves 
in, and the lever lock is tilted to such an extent 





as to free the cover from engagement and make 
possible the movement necessary to open up 
completely. This is proportioned so that the tilt of 
the lever gives sufficient clearance as the machine 
stops. When the belt striker gear is overhead the 
arrangement shown in Fig. 7 is adopted. The cam 
system to prevent opening while the cage is running 
is the same as before, but the other part of the 
equipment is modified to suit the altered conditions. 
From the striker system a long rod gives connection 
to a bell crank one arm of which gives the move- 
ment to a substantial rod, of which the end can 
only be passed over the top of the cover when it is 
completely closed. 

Messrs. Pott, Cassels and Williamson, of Mother- 
well, also make a variety of classes of centrifugal 
machinery, not only electrically driven but also 
making use of a water drive. Examples of the 
latter type are illustrated by Fig. 8 on page 820 
and by Figs. 9 to 12 on Plate LXXXII. The water 
motor and the suspension system for the cage are 
shown in Fig. 8. The wheel to which the buckets 
are fitted is mounted in the top of a case which is 
supported on steel beams. Two jets are provided, 
of which the first is of large bore and is used in 
causing acceleration at starting, while the second is 
much smaller and is used alone after the proper 
speed has been attained. In starting, both nozzles 
are brought into service and the governor setting 
fixes the time at which the larger nozzle is cut out. 
Before explaining the action, however, attention 
may be called to the position of the governor, 
partly inside the hub of the water motor wheel, 
Fig. 8, and partly within a casting below, from 
which the drive is carried through links made of 
leather or other flexible material. 

The centrifugal spindle is quite free to oscillate 
without causing any disturbance to the water 
wheel above. The interposition of the flexible 
links in the drive makes possible the easy separa- 
tion of the motor and centrifugal whenever required. 
The ball bearing of the suspension system is kept 
running in oil continuously. A brake is provided 
on the rotating system to arrest the motion quickly 
when the machine must be stopped. 

As has already been stated, both water jets are 
opened at starting and the large one is closed 
by the action of the governor when the proper 
speed is attained. As great demands for water are 
made in starting, Messrs. Pott, Cassels and William- 
son have designed an interlocking gear to permit 
the starting of any machine only after the previous 
one is running at its full speed or to start 
the machines after the other half have attained 
their proper speed. This is shown in Figs. 9 
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and 10, Plate LXXXII, and is also fitted to the 
machines illustrated in Figs. 11 and 12. The 


complete gear is shown on Fig. 9 set in position for 


the starting of the first unit and it will be noticed 
that while the lever for the large jet, the one to the 
left-hand side of the illustration, remains in the 
starting position, the position of the pin of the 
startirig lever of the second machine in the slot 
of the connecting link is such that movement for 
starting is prevented. The motion of the governor 
sleeve is taken to the overhead lever on the other 
end of which is suspended a bar with a small hole 
in it near its foot. In Fig. 10 the rods have been 
partly cut away to show this and other features of 
the system. When the governor sleeve rises to 
the position due to the normal full speed the small 
rod connected to the starting lever passes through 
the hole in the vertical rod and those in the guides 
at each side of it. At that instant the starting 
valve is instantly closed by the spring held lever 
on its spindle and the starting handle is moved 
back to the shut position, without changing the 
position of the running lever for the same set, 
but pulling over the link connecting with the start- 
ing lever of the next set. When this is done the 
pin of the starting lever of the second set is left at 
the other end of the slot and thus it can be moved, 
so that it is then possible to open up the valve 
to start the second machine. 

The arrangement of a complete plant of six 
units with a large vat from which the liquors are 
passed to the machines from the -outlet valves 
through scoops is shown in Fig. 11. The vat 
contains a stirring system driven by gear wheels 
at the ends. The outlet pipes from the machines 
discharge into metal channels through which the 
fluid is carried away. A complete two-unit plant 
is illustrated in Fig. 12. The water pipe from 
which the power supply is obtained is situated high 
up at the back of the machine and the sugar from 
which the molasses is to be removed, or whatever 
is to be treated, is passed into the cages from the 
large circular pipe, which is also provided with a 
stirrer, through outlets at the foot, one of which is 
shown open in the illustration. 

Another application of centrifugal force of which 
examples are to be seen at the exhibition is its use 
for the separation of dirt from lubricating oil and 
the elimination of water from transformer oil. The 
Vickcen separator made by British Separators, 
Limited, of Peckham, is a good example of this 
class of machine. In it the positions taken up 
in relation to the centre of rotation by different 
materials is used to separate solids from liquids 
and fluids of different densities. With these 
machines in use much time is saved in performing 
what was previously done by slow and inefficient 
processes, and the savings effected, not only in time 
but of the materials subjected to treatment, soon 
amount to the total cost of the installation. A 
full description with illustrations of the Vickcen 
separator was given recently in ENGINEERING (see 
vol. exvi, page 309). 





NOTES ON NEW BOOKS. 


THE appearance of a second edition of a work usually 
implies the success of an earlier, and we hope that the 
work on “ Analytical Mechanics,” by Dr. E. H. Barton, 
F.R.S. (Longmans, Green and Company, London, 
1924, price 21s. net) is no exception to the rule. Twelve 
years have elapsed since we reviewed the original 
treatise (February 2, 1912, p. 144), and though the 
fundamental truths of kinematics and statics do not 
alter, the method of presentation and the insistance on 
certain elemental propositions change with the views of 
teachers and examining boards. We imagine, how- 
ever, that Dr. Barton has found little to alter, though 
he may have added much, more especially in the matter 
of examples, since examiners constantly find new 
conundrums to tax the ingenuity of candidates. The 
author is writing for those who have an elementary 
knowledge of the calculus and are more or less familiar 
with the ideas of mechanics, thus permitting the more 
elementary parts to be passed rapidly in review. The 
subjects treated are kinematics, in which the properties 
of vector quantities are early introduced, and kinetics, 
prefaced by an historical account of the physical 
conceptions underlying the theory. Here we expected 
to find an adequate appreciation of the views of Einstein 
and his school, but one short footnote contains the sole 
reference to the subject of relativity. Several chapters 
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WaTER Motor, GOVERNOR AND SUSPENSION OF CENTRIFUGAL; Messrs. Pott, CaAssELs 


AND WILLIAMSON. 


on statics follow, in which the motions of rigid bodies | Annual Tables of Electricity Undertakings’? (London: 


are discussed on the usual lines. The remaining 


sections on hydro-mechanics and elasticity are short in | 


comparison with earlier sections as though the author 
had not allowed himself sufficient space. But this is 
not the reason, for these sections differ but little from 
those in the earlier edition. Many new examples 
selected from recent University examination papers 
have been added, and will make the volume very accept- 
able to students reading without assistance from tutors. 





Aeronautics is one of the subjects which have 
developed on a strongly-scientific basis though, par- 
ticularly during the war, daring and practice out- 
stripped theory. Practical treatises on aircraft 
construction are still comparatively rare, and the 
theoretical element is apt to predominate. Dr. 
Ing. H. Bader, of Heidelberg, professes to 
have compiled his ‘‘ Flugzeugbaukunde; Einfiihrung 
in die Flugtechnik’’ (Construction of Aircraft; Intro- 
duction to Aeronautical Technics) [Berlin: Julius 
Springer; price 1-15 dols.] for ‘everybody who 
has the simplest conceptions of mechanics, velocity, 
acceleration, force, work, energy.” But he really 
appeals to readers of somewhat more advanced 
knowledge, though Prandtl’s theory is more alluded 
to than adhered to. The volume is based upon a 
course of lectures, delivered at the Technical High 
School, Stuttgart, and Dr. Bader speaks of Kutta, 
Lanchester, Joukowski and Prandtl in referring to the 
Géttinger theory without saying anything as to their 
shares in its development. Among the commendable 
illustrations of the volume of 121 pages are some of 
oe wings of the Dornier Metallbauten Gesell- 
schaft. 





A good case can: be made out for the claim that the 
most useful books for engineers are those which are 
constantly needed for reference, even though their 
contents may not be comparable in depth of erudition 
with the imposing scientific treatises on technical 
subjects. Every manufacturer and merchant engaged 
in the electrical business knows ‘‘ The ‘ Electrician’ 





Benn Brothers, Limited ; price 10s. net). The thirty- 
seventh edition, referring to the year 1924, has now 
reached us. The volume contains the leading facts 
concerning, we believe, every single electrical under- 
takings in the British Isles, and hundreds of others in 
the Empire and in foreign countries. The information 
comprises the population served, the nature of the 
supply, the equipment of the generating station, the 
names of the owners and of the engineer, and the prices 
charged for current. For contractors such information 
is invaluable, as they know the kind of plant with 
which they are dealing, the voltage, frequency, &c. 
of the current available, and the sort of apparatus 
which is likely to be required. The publishers of the 
book are, of course, dependent upon the courtesy and 
goodwill of the managers of the various undertakings 
for the completeness and accuracy of the information 
given, and although in some few instances one would 
like more information, the compilation as a whole is a 
tribute to the public spirit of the officials of the 
electricalindustry. — 





The volume by Dr.sc.techn. E. Burgdorfer, of 
Thun, Switzerland, on ‘Der EHingelenkbogen fiir 
ive Strassenbriicken”—“‘One-hinge Arches for 
Heavy Road Bridges” (Berlin: Julius Springer; 
price 1-80 dollar) is essentially a mathematica] mono- 
graph for the specialist. It begins with formule, and 
that treatment is adhered to even in the fourth and 
last chapter on economical and admissible spans, 
though two examples are worked out. Dr. Burgdorfer 
considers that the one-hinge bridge is, within certain 
limits of span and rise, the more superior to the fixed- 





| arch bridge, the more the permanent load predominates 
‘over the load carried. The comparison is compli- 


cated, however, by the introduction into fixed arches 
of temporary joints and expansion devices. So far 
engineers have not shown any preference for the 
hinged arch, which is recommended, and Dr. Burg- 
dorfer’s volume of 160 pages, with its many sheets of 
graphs and tables, will have to be offered in a more 
popular garb to convert many bridge designers. 
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either coal or oil fuel. The principal dimensions|A reverse turbine is incorporated in the low-pressure 
and characteristic features of the ships are given in| casing. Each turbine set is connected to a surface 
the table at the bottom of the next column. condenser. The circulating pump is gear-driven from 
The ships are shown in longitudinal section, plan| a steam turbine, as also is the lubricating. pump and 
and side elevation in Figs. 1 to 3 on Plate LXXXIII,| a condensate pump. There is as reserve an auxiliary 
the machinery being shown on the same plate, on| condensate pump also gear-driven from a steam 
Plate LX XXIV and on this page and pages 822 and 828.| turbine. Other equipment provided includes two 
The propelling machinery consists of two double- | ejectors, one being a stand-by, a boiler-feed centri- 
fugal pump directly driven by a turbine, 
two geared-turbine driven fans for sup- 
| plying the furnaces with forced draught, 
arp and four cylindrical return-tube boilers 
y fitted with both steam superheaters and air 

; pre-heaters. 
The main steam turbines are illustrated 
in Figs. 4 and 5 on Plate LX XXIII, and 
' in the views Figs. 14 and 15 on page 828. 
| Each main steam turbine has a_ high- 
pressure and a low-pressure cylinder, the 
reverse turbine being incorporated in the 
low-pressure casing. Both forward and 
reverse turbines use a velocity-com- 
pounded wheel before the reaction blad- 
I ing. The high-pressure rotor is forged 
5 Yj solid with its driving shaft, a built-up 
Y ae construction being used elsewhere. The 
» 7 y gearing is of the double-reduction type, 
. comprising two pinions coupled to the 
+. turbines, two intermediate countershafts 
and a main gear wheel keyed on the pro- 
1 peller shaft. The turbine being cross-com- 
H pounded, the axial length of the pinions 
is only one-half that which would be 
required with both sections on the same 
shaft. Care has been taken to reduce to 
n : a minimum the torsional deformations of 
| the pinions, thus ensuring a continuous 
contact of the teeth at all speeds. We 
may here state that the Tosi works have 
already built steam turbines for a total 
of over 1,600,000 h.p., both for land and 

sea service. 
a The condenser is of the triangular type, 
@) having an abundant cooling surface and 
er so designed as to practically eliminate all 
resistance to the steam flow during its 
passage through the nest of tubes; it is 
provided with adequate means for cooling 
the non-condensable gases. The con- 
\ denser casing is fitted with two steam 
_ ejectors for air extraction and two con- 
densate pumps, there being no recipro- 
cating air pumps which usually take up 

a large amount of room. 

The ordinary air pumps having been 
done away with, thus reducing the number of auxiliaries 
for the condensing plant, it has been possible to put 
down one single auxiliary set. This is illustrated in the 


Metres. ft. in. 

Length overall . 140-125= 460 
Length between perpendicu- 
lars ... ose ke ..- 134-600=441 
Extreme breadth... -- 18-000= 59 
Depth from keel to upper 
eck beam ... vee dis 
Depth from keel to main deck 
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THE TURBINE-DRIVEN STEAMERS « PRIN- 
CIPESSA GIOVANNA”’ AND “ PRINCIPESSA 
MARIA.” 

In one of his popular books entitled The Sea, 


F. Whymper states that a navy office was first formed 
in this country in the reign of Henry VIII (1509-47), 
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when regular arsenals were put down at 
Portsmouth, Woolwich and Deptford. He 
adds that Italian shipwrights, at that time 
the most proficient in the world, were asked 
to come over to England, and under their 
guidance work was carried out so effectively 
that at the conclusion of Henry’s reign the 
English navy consisted of 71 vessels, 30 of 
which were ships of respectable burden, 
aggregating 10,550 tons. During the four 
centuries which separate us from those early 
days in naval construction, Italy has re- 
mained to the fore in shipbuilding and ship- 
ping, passing gradually through the early 
period of wooden sailing vessels and reaching 
without intermission the present period of 
high-class engine-propelled steel ships, in the 
construction of which she has always shown 
an equally high proficiency, notwithstanding 
her comparatively meagre metallurgical re- 
sources. 

We have dealt repeatedly with Italy’s 
shipbuilding activity; in the present issue 
we illustrate two of her latest constructions, 
the cargo sister ships Principessa Giovanna 

















Fic. 12. Torpine-Driven Forcep Dravaut Fan. 


and Principessa Maria, built last year at the Taranto | cylinder geared turbines, developing in the aggregate 


| 


shipyard belonging to Messrs. Franco Tosi, to the order | a grand total of 7,000 s.h.p., each set driving a propeller. 





eck beam ... eae es -800= 22 
Height from upper deck to 
boat deck ... eit ae 
Height of boat-deck house... 
Height of wheel-house jo 
Height between main deck 
and upper deck ... ksi 
Height lh second deck 
and main deck ; 
Mean draught, summer ace 
Corresponding displacement 
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7 
-500= 8 
‘000= 91 
*435= 27 
15,600 m. tons. 
Metres. ft. in. 
8-270=— 27 1 
M. tons. 
15,250 
8,389-120 
5,098 -440 
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Mean draught, winter 


Corresponding displacement 
Gross registered tonnage 
Net registered tonnage ule 
Deadweight carrying capacity, 
summer... eee bee 10,500 
Deadweight carrying capacity, 
winter one aa iBe 10,000 
Capacity of double bottoms... 1,570 
Capacity of water ballas 
tanks Wek ot oe 520 
Capacity of oil fuel tanks ... 810 
Capacity of potable water FOP 
ti oe 


2,050 


Cub. m. Cub. ft. 
12,900 455,590 
12,200 430,860 

14 knots, 
15 knots. 


Capacity of coal bunkers 


Cargo space outside frames... 
Cargo space within frames ... 
Speed in service me 
Speed at trials 





of the Lloyd Sabaudo Company, Genoa. They are | Each 3,500 s.h.p. set consists of a high-pressure, 
steel twin-screw ships of the awning-deck type, the | a low-pressure turbine, with a double reduction gear 
propelling machinery being geared turbines supplied | which reduces the speed of the turbines from 2,600 
with steam from cylindrical boilers fitted. for burning | revolutions to 100 revolutions for the turbine shaft. 


view, Fig. 6, Plate LK XXIV. This set consists of a 50- to 
60-h.p. turbine running at a speed of 5,500 revolutions, 
which drives by gearing a centrifugal circulating pump 
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AUXILIARIES OF SS. “PRINCIPESSA GIOVANNA” AND “PRINCIPESSA MARIA.” 











CONSTRUCTED BY MESSRS. FRANCO TOSI, ENGINEERS AND SHIPBUILDERS, 
—————— : 
fi) 
ge J 
Fia. 13. Y, 





























for the condenser and an oil pump, both at a speed 
of 500 revolutions. A vertical centrifugal pump for 
withdrawing the condensate is driven through helical 
gearing at about 2,000 r.p.m. by a small steam turbine. 
A second pump for withdrawing the condensate, also 
driven by a steam turbine, is provided as a stand-by ; 
one of the circulating pumps can also be used for 
emptying the water-ballast tanks. 

The four boilers, as above stated, are of the cylin- 


drical return-tube type, fitted with superheaters. The | 


total heating surfave is 1,416 sq. m. (15,200 sq. ft.), 
the grate area being 28-70 sq. m. (307-85 sq. ft.) ; the 
effective pressure is 12-7 atm. (180 Ib. per square inch). 
The boilers are provided with soot blowers and all 
modern fittings, air pre-heaters, &c. They are fitted 
for oil or coal burning. Forced draught is obtained 
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| the feed water, which results in a most satisfactory 


thermal efficiency for the whole equipment. When 
the ship has to run for some time at a reduced speed, 
the whole of this steam cannot be utilised as above 
stated ; in such a case the excess steam is diverted 
to the low-pressure turbine. The arrangement com- 
prises a pipe which collects the steam exhausted from 
the auxiliary machinery and is connected to the feed- 
heater as shown above, a relief valve preventing 
the steam in the collecting pipe from exceeding a 
pressure of 0-3 atmosphere (5 lb. per square inch). 
When there is insufficient feed-water to condense 
all the exhaust steam, the pressure tends to rise 
and the relief valve automatically allows the excess 
steam to flow through a three-way valve which 
normally supplies it to the inlet of the low-pressure 


by means of Tosi turbo-fans. There are two centrifugal | turbine where it expands producing work. Further- 
feed pumps (Figs. 7 and 8, Plate LXX XIV), one of | more, the three-way valve establishes communica- 
which is sufficient for the normal service, the other being | tion with the condenser when it is desired to run 
a stand-by. Each is directly driven at 6,000 revolutions | astern at a moment’s notice, in which case the excess 
by a turbine; the pump impeller and diffuser are | steam has to be diverted from the low-pressure forward 
throughout of brass, and a special patent automatic | running turbine, where it would have a braking 


governor is provided. Steam is supplied to the main 
turbines by a double sluice-valve, shown in Figs. 10 
and 11, on page 821; it is easily operated by a hand 
wheel for either forward }unning or running astern, 
one valve being opened when the other is closed. A 
throttle valve is also provided on the steam pipe. 





| trated in Fig. 13, above. 


action on the astern turbine, to the condenser. 
The diversion of the steam from the low-pressure 
ahead turbine to the condenser is carried out auto- 
matically by means of a valve interlocked with the 
main steam valve. The whole arrangement is illus- 
The steam from the 


The steam supply is controlled by an oil relay; the | auxiliaries passes first through the water separator 
oil pressure is regulated by a governor fitted to the | shown in the right-hand lower corner of the figure. 
turbine shaft, so that should the turbine speed exceed | The vertical branch from the horizontal pipe (which 
a given limit, the steam supply to the turbine is|is continued above) leads it to a cross-piece, whence 
automatically throttled. | it flows either to the right to the condenser, to the 
Fig. 9, on Plate LXXXIV, is a view of one of the | left to the feed-heater, or upwards to the atmosphere. 
turbine-driven 16-kw. 110-volt electric lighting sets;|If all these exits are closed the steam passes from 
whilst Fig. 12, on page 821, shows one of the turbine-| the separator through the oil-controlled throttle 
driven forced draught fans. valve, then normally downwards through the adjacent 
The fact that the auxiliary pumps are all driven | stop-valve, through another separator to the low- 
by high-speed turbines has the advantage of eliminating | pressure turbine. The closing of this stop-valve by 
oil from the feed and checking air leakage, besides | the operation of the main stop-valve allows the steam 
being economical of steam. In normal running the| to pass straight through to the condenser. 
The steering gear is electro-hydraulic, of the San 


whole of the exhaust steam is utilised for heating | 

















Giorgio type, with tell-tale device and telemotor. For 
loading and discharging cargo, there are provided 
10 winches, 12 five-ton derricks, 4 three-ton derricks 
and one of 20 tons. The ships and equipment are 
in accordance with the rules of the Registro Italiano 
and those of the British Corporation, and fulfil every 
prescription now required of the Italian mercantile 
marine. These boats have been designed so as to 
be rapidly transformed into passenger and emigrant- 
carrying ships. 

As soon as the Principessa Giovanna had run her 
trials, which proved satisfactory in every respect, she 
started on August 23 last from the Tosi Taranto yard 
for Genoa, whence she entered the Australian Line 
of the Lloyd Sabaudo on September 4, carrying @ 
full cargo. At the trials on August 21 she easily 
ran 14-5 knots and attained 14-9 knots as a maximum, 
her displacement at the time being 7,760 metrical tons. 
The oil fuel consumption during the trials was 25:6 
tons per 12 hours, less than the contract figure of 
27 tons; the geared turbines developed 6,511 shaft 
horse-power, which was in excess of the contract 
requirements. The ship left Australia towards the 
end of December with a full cargo, and maintained 
an average speed of 13-2 knots. She encountered a 
violent storm in the Mediterranean on this return 
journey, during which her excellent navigating qualities 
were fully exhibited. 

The trials of the sister ship Principessa Maria were 
carried out at Taranto on November 18, 1923, and 
were equally satisfactory. Her average speed was 
15 knots; the power developed was 7,200 shaft 
horse-power ; the oil-fuel consumption was comparable 
with that of the former ship. The sister ship is on 
the Lloyd Sabaudo Company’s same line, and left 
for her maiden voyage to Australia in December last- 





Royat Institute oF Britise ARcarrects.— This 
Institute has published a list of books recommended t0 
students. Copies of the list may be obtained free om 
| application at the Institute, 9, Conduit-street, Hanover 
square, W. 1. 
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THE NATIONAL PHYSICAL 
LABORATORY. 


THE annual inspection of the National Physical 
Laboratory brought last Tuesday an unusually large 
contingent of visitors from the Dominions to 
Teddington. The visitors were, after the meeting 
of the General Board, received by Sir Charles 
Sherrington, as President of the Royal Society 
ex officio Chairman of the Board; Sir Arthur 
Schuster, Chairman of the Executive Committee ; 
and Sir Joseph E. Petavel, Director of the Labora- 
tory. This year’s Report* covers the period 
October, 1922, to December, 1923, and outlines the 
work proposed for 1924; most of the manifold 
demonstrations of last Tuesday illustrated recent 
advance. There have been no additions to the 
buildings, but the work has grown steadily, owing 
mainly to the requirements of Government depart- 
ments and research associations, and the staff has 
had to be increased, in spite of a slight falling off 
in commercial testing. On questions of general re- 
search the Executive has had, since the end of 1922, 
the advice of a Research Committee, consisting of 
Sir J. J. Thomson, Sir William Bragg and Sir 
Ernest Rutherford. It will be difficult to do justice 
to the valuable work done in the Laboratory in the 
space at our disposal. 

Engineering Department.—Dr. T. Stanton’s. ex- 
periments on the damping of the rocking shafts 
of heavy pendulums have been continued. The 
efficiencies of helical and chain gears which have 
been determined by means of a nmtachine supplied 
by the Power Plant Company of West Drayton, 
are surprisingly high, exceeding 99 per cent. in 
some cases and 98 per cent. even when the 
parts were out of gear by 0-04 in. The new 
big-end bearing testing machine, designed and 
constructed by Messrs. Ricardo, can run up to 
4,000 r.p.m. Load and speed are gradually in- 
creased until the bearing fails and speed-load 
factors (product of the pressure on the projected 
area of the bearing multiplied by the rubbing 
speed) of 30,000 lb. per sq. in. ft. per sec. have been 
obtained. The machine for the cutting-tool 
research now in hand was also a novel exhibit. 
One point brought out is that certain materials have 
a well-defined minimum of cutting resistance at 
a certain speed; with nickel-chrome steel that 
resistance was, at 20 ft. per minute, only 64 per 
cent. of what it was at 50 ft. per minute and 
higher speeds, but in mild steel this effect was 
barely perceptible. Having finished his compara- 
tive tests on tramcars and their bearings, Mr. Hyde 
has fitted up a motor-car for recording the vibrations 
of the fore and aft springs while on road. 

With respect to general fatigue phenomena 
the experiment of the Metallurgy Department 
appear to show that slip bands occur, even at 
safe ranges of stress and are not a criterion of 
ultimate failure; and that the conditions tending 
to cracking cannot be studied with crystalline 
aggregates, owing to the various orientations in- 
volved, but require the examination, by various 
methods, of single crystals. When in shafts pro- 
vided with keys torque was transmitted through 
the key, the crack started at the junction of the 
bottom and side of the keyway, final fracture 
ensuing in the circumferential direction. Under 
repeated torsional stresses shaft fractures occur 
in the direction either of the planes of principal 
stress or of maximum shear stress. The spiral 
fracture had been considered to be typical of 
hard steels, the axial (or circumferential) fracture 
of soft steel. But according to an unpublished 
research of Mr. R. V. Southwell, Superintendent of 
the Aerodynamics Department, the axial fracture 
would be normal for sound material, whilst a 
small flaw or a small hole drilled into the speci- 
men would much increase the principal stress 
and lead to helicoidal cracking. Other experi- 
ments confirm this hypothesis. A test based 
upon the crippling load, instead of the ‘ proof” 
test now in use for the acceptance of structural 
steel strip used for aircraft has also been devised. 


* The National Physical Laboratory Report, October, 
1922 to December 1923 inclusive. Published by H.M. 
Stationery Office for the Department of Scientific and 
Industrial Research. Price 13s. 6d. net. 
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The proof test specifies a certain minimum deforma- 


tion resulting from the application of a proof 
tensile stress, but the validity of the criterion 
has been questioned. In the new test the strip 
is partly subdivided into three strips by rows of 
perforated holes; the strip is then put into a 
machine which pulls the two outer portions in the 
one direction, and the inner strip in the opposite 
direction ; buckling is then produced in the interme- 
diate portions, and this buckling corresponds to 
the stress condition to which the strip would be 
exposed on aircraft. 

One of the objects of the investigation of the 
properties of materials at temperatures up to 
700 deg. C. is the phenomenon of creep. The 
creep (or gradual flow) depends on the rate of 
loading and may set in at much lower temperature 
than had been expected, even below 300 deg. C. The 
test piece to which a high temperature extensometer 
is fitted is placed in a cylindrical electric furnace, 
11 in. high, 8in. diameter, which is sometimes made 
up of two halves hinged together. These tests, 
so far applied to Armco iron and electrolytic iron, 
are continued, in a battery of furnaces, for weeks 
until a test piece fails. Impact tests conducted 
at low temperatures (+ 17°5, — 38-5, — 80deg. C.), 
on the other hand, show that mild steel loses a 
good deal of its strength at low temperatures, to 
which the hardened and tempered nickel-chrome 
steels are much less susceptible. The cylinders for 
liquefiable gases are tested at temperatures up 
to 85 deg. C. and pressures of 228 atmospheres. 
Some new portable duralumin cylinders contain 14 
cub. ft. of gas (oxygen) at 120 atmospheres, and 
weigh, without valve, only 8} 1b. The researches on 
the effect of temperature and pressure on the pro- 
duction of detonation in internal combustion engines, 
conducted in apparatus previously described, have 
been continued with air-petrol mixtures, and 
further with hexane, methane and benzene. One 
of the particular points studied is whether the 
increase of the severity of the “ knock ” observed 
with increasing petrol proportions is due to the 
deposition of carbon; the supposition has not been 
confirmed. 

We should also mention an exhibit of rust- 
preventing coatings on parts of steel to be 
stored or to be exposed to salt spray, warm 
water, &c. Grease-coated specimens seem to keep 
better than those coated with drying enamels, 
resin or bitumen; the latter are apt to allow 
corrosion to start under cracks and to proceed in 
unsuspected spots. Grease deposited from readily- 
vaporised solutions will adhere well, but such 
solvents are not easily found, and the skill of the 
operator is as important as it is in welding. 
Lanoline has given good results. 

Aerodynamics Department.—The keynote of the 
work of this department is fundamental and con- 
tinuous research tending towards radical develop- 
ment rather than towards immediate improvement 
of practical design. For that reason the study of 
the air round an aerofoil on the Lanchester-Prandtl 
theory claims first. attention. Experimentally that 
means to determine how far the actual distribution 
of velocity round an aerofoil agrees with the hydro- 
dynamical distribution of an inviscid fluid when 
the circulation is given a value such as would in 
theory be accompanied by the lift actually measured, 
and measurements of the vortex sheet and 
tip vortices behind an aerofoil. An _ aerofoil 
can effectively be given the theoretical infinite 
length by being carried right up to the walls of 
the wind tunnel. In order to solve the hydro- 
dynamical equations in the case of an aerofoil 
of given shape moving in air constrained by 
the tunnel walls, recourse has been had to the 
fact that the equations are identical with those 
governing the potential in an electrostatic field 
containing a conductor, the stream lines corre- 
sponding to the equipotential lines. The aerofoil 
to be studied is placed vertically in the water of 
a rectangular tank, two opposite sides of which 
are lined with sheet aluminium, the electrodes of 
a small alternating-current generator. We described 
last year how the equipotential lines are determined 
with the aid of exploring electrodes and how circu- 
lation can be introduced by giving the model a 
definite potential. The stream lines round a flat 
plate have in this way been found to agree closely 
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with the calculations and the exploration is being 


continued for aerofoils of finite aspect ratio, also 
by making the tank bottom sloping. 

These observations are checked by very careful 
measurements on the same aerofoil in two wind 
tunnels (the 4-ft. and the 7-ft.), with special regard 
to the correction due to the effects of the walls. 
The special study of tapered foils has further sup- 
ported Prandtl’s theory. In another line of research 
use is again being made of the whirling arm to 
investigate the forces acting upon a spheroid. One 
of the crucial experiments of these researches was 
demonstrated last Tuesday. Comparative experi- 
ments between flow in air and in water have so far 
been vitiated by the fact that the technique of the 
wind tunnel differs from that of the water tank. 
The apparatus has therefore been arranged in 
such a manner that it can be mounted in the 
tunnel and then bodily be shifted to the tank and 
attached to the carriage. By testing the model in 
air and water at the same Reynolds number. 
values really comparable will for the first time be 
obtained; any discrepancies would be due to 
turbulence. The model is a cigar-shaped body 
mounted horizontally in the tunnel; a steel rod 
about 2 ft. long slides longitudinally in the body 
and bears with its inner end against the levers 
connecting the model with the balance on the top 
of the tunnel. The outer end of the rod carries a 
“bomb,” a wooden spheroid which represents the 
first shape to be tested. The wind presses 
this bomb and the rod into the body; as the 
levers are encased in tubes, the bomb is the 
only movable part exposed to the wind forces. 
Visitors noticed that the rear honeycombs in the 
7-ft. tunnels have been removed; they had origi- 
nally been introduced to steady the air flow, had 
then been widened out, and have now been taken 
away, without prejudicial effect to steadiness, in 
order to increase the maximum air speed available, 
now 110 ft. per second. 

Of other important work we notice the series of 
experiments made with a complete model of .a 
Bristol fighter, without or with its air screw, which 
is driven by the three-phase motor described last 
year. Tandem aerofoils do not appear to offer 
particular advantages. Improvement of the lateral 
control of planes at low speeds by means of air flow 
through slots in the wings and flaps has been found 
quite feasible in various ways. In order to ensure 
the safe descent of a helicopter after engine failure, 
a resistance approximately equal to that of a flat 
plate having an area equal to the dise area of the 
screw should be available. 

The William Froude National Tank.—Since 
December the Tank Committee has lost three 
distinguished members, Mr. R. E. Froude and 
Dr. W. H. Maw, through death, and Colonel Cromp- 
ton, through retirement ; Messrs. H. G. Williams, 
Sir R. T. Glazebrook and Professor Horace Lamb 
have been appointed in their places. A visit paid by 
the Chamber of Shipping to the Tank has helped the 
research fund to the extent of 1,000/. Recognition 
of the industrial value of the work is evidenced by 
the recovery in private work from the depression of 
the last years. There were in 1923, 56 models 
tested for resistance and hull form, against 35 and 
38 in 1922 and 1921, and of these 22 (against 4 last 
year) were also tested with screw propellers. To 
exemplify the importance of this work without 
losing time—the Tank is fully booked up— 
Mr. Baker last Tuesday gave his chief demon- 
stration a novel form. He enabled visitors to 
watch how a model is tested in loaded condition, 
fully submerged with propeller behind, and that 
work was carried on as in ordinary practice, from 
morning till evening. 

Work on the influence of waves on resistance 
is being continued with special regard to fullness 
of form. In connection with the investigation 
of mancuvring, and particularly the study of 
the influence of shoal water on steering, Mr. Baker 
last autumn paid a long visit to the Suez Canal. 
The streamline research, mentioned last year, 
of the flow past a model immersed to a depth of 
5 ft., has been extended, and friction experiments 
are now made on planks 28 ft. and 32 ft. in length. 
An aeronautical investigation concerned the com- 
parative advantages of longitudinal and transverse 
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steps in the planing bottom of a hull. As was 
expected, longitudinal steps were not found to 
give the cleanness of running and stability obtain- 
able by a main and a small transverse step. But 
the corrugations of metal bottoms, required when 
flat bottoms would be too weak, called for further 
study, which is also completed now. As regards 
steam-trial analysis, assistance is being given by 
Messrs. Souter and by the North Eastern Engineering 
Company on full-scale experiments. In these 
cases, as well as in trials of a ship of Messrs. Furness, 
Withy and Co., members of the Tank Staff have been 
able to attend the trials; in other cases, where 
data are furnished for analysis, full attention is 
not always paid to essential features. 


(To be continued.) 





THE INTERNATIONAL FOUNDRY 
TRADES EXHIBITION AT BIRMINGHAM. 


Tue second exhibition of foundry plant, pattern- 
making and the materials used in the industry, 
was opened at the Bingley Hall, Birmingham, on 
Thursday, June 19, by Mr. R. O. Patterson, Presi- 
dent of the Institution of British Foundrymen. 
This exhibition, like the successful one of 1922, 
was organised by the Birmingham Chamber of 
Commerce, in association with the Institution of 
British Foundrymen and the Cast Iron Research 
Association, and they must be commended for their 
enterprise and congratulated on the thorough way 
in which they have carried out the organisation of 
what must be regarded as a very valuable contri- 
bution to the efforts made to show how costs of 
production can be reduced and progress made 
possible in the foundry trades. In addition to the 
display of modern equipment, many other means of 
improving the industry have been used by the 
promoters, who have organised a series of lectures 
on foundry practice, and have arranged competi- 
tions in pattern-making, core-making and mould- 
ing in connection with the exhibition. These com- 
petitions are open to all foundry employees, ex- 
service trainees and technical school students in 
Great Britain. The exhibits cover the entire range 
of foundry work, from the raw materials employed, 
the cupolas and tools necessary to their use in the 
industry, to the finished products. At a time when 
every endeavour is being made to standardise the 
engineering products of a firm to ensure cheap 
production it is natural that great prominence 
should be given to moulding machines. 

Messrs. Macnab and Co., of Eagle-street, South- 
ampten-row, London, show the Tabor combina- 
tion moulding machine. In this jarring is used, 
and the moulding box is rolled over from the table 
by power and the pattern is then drawn. The 
machine is illustrated in Figs. 1 and 2 by two 
views at different stages in the operations. Every- 
thing, except the filling of the sand into the box 
and the removal of the box after the mould is com- 
pleted is performed by purely mechanical means. 
When in use the pattern board is placed upon the 
jarring table at the right-hand side of the machine 
and is held in plac? by two dowel pins. The box 
is placed upon it and the sand filled in around the 
pattern. Jar ramming follows, and is carried out 
without shock to the rest of the machine. This 
stage in the operations takes only about 30 seconds 
for its complete accomplishment. Once the ramming 
is completed and the bottom board is put on and 
clamped in place, the operation of a valve starts 
the roll-over action. The roll-over frame rises, 
picks up the entire load from the jarring table, 
automatically locking the pattern plate in position 
at the time. Then the mculding box is turned over 
and deposited on the levelling table. Fig. 1 shows 
the turning-over action in progress. The wedges of 
the levelling device on this side of the machine 
are then put into action through their levers, and 
they bed the box in such a position as ensures a 
perfectly clean draw out of the pattern. For this 
the clamps are removed and an air cylinder is used 
to force the pattern board upwards clear of the 
mould. When it has been completely removed, the 
roll-over frame returns to its original position, 
placing the pattern plate on the jarring table and 
leaving it available to receive the next box. At this 
stage the machine is shown in Fig. 2, the mould 





_ENGINEERING.  ——__s [J vb 27, 1924. 





COMBINATION MOULDING MACHINE AT THE FOUNDRY 
EXHIBITION. 


CONSTRUCTED BY MESSRS. MACNAB AND CO., LONDON. 
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Two features which contribute to the successful | it is easily accessible for lubrication. The vibrator 
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SANDSLINGER MOULDING MACHINE AT THE 
FOUNDRY EXHIBITION. 


CONSTRUCTED BY FOUNDRY PLANT AND 


MACHINERY, LIMITED, GLASGOW. 




















Fig. 3. Tractor TyPr oF BEARDSLEY-PIPER SANDSLINGER. 


comes into action when the pattern is being drawn. 
It strikes blows at the rate of 30,000 per minute 
and not only assists in the drawing of the pattern, 
but ensures uniformity in the size of castings 
produced. No appreciable enlargement of the mould 
is caused by it, but it does serve to overcome 
the frictional resistance between the sand and the 
pattern. 

With a view to eliminating the labour and time 
entailed in ramming, the Beardsley-Piper Sand- 
slinger was introduced by Foundry Plant and 
Machinery, Limited, of 100, Wellington-street, 
Glasgow. This is a machine from which sand is 
thrown with such force into a moulding box that 
no ramming, taken in the ordinary sense, is required. 
One great disadvantage of ordinary moulding 
machines is that they have a limited capacity in 
that only patterns up to certain sizes can be dealt 
with. The sandslinger, in contrast to this, can be 
used in dealing with any size of work. The machines 
are builtin four types : stationary, tractor, portable, 
and locomotive. 

The illustration, Fig. 3, shows an example of the 
tractor type. As will be seen from the illustration, 
it runs on a pair of rack rails and can travel right 
across the moulding shop on its own power, derived 
from an electric motor. The machine travels into 
the sand heap, collecting the sand from the floor 
by means of a right and left-hand cutting screw 
conveyor. This carries the sand to the centre of 
the machine, where it is raised for use by means of a 
bucket conveyor. When the buckets reach the 
top they are tipped into a scoop, and the sand is 
led on to the screen of an oscillating riddle. All 
large material remains on the top of the screen, but 
eventually works to the front end, where it is led 
into a chute and falls into a scrap-box on the 
main arm of the machine. Whatever sand passes 
through the riddle is conveyed to a hopper mounted 
on the swinging arm of the machine and falls 
through it on to an endless belt, which carries it to 
the impelling head. From this it is flung out with 
great speed, due to the centrifugal force given to it, 
by a rotating paddle. It may be stated that it 
does not merely throw sand at a high velocity, but 
actually forms it into wads or compressed handfuls 
preparatory to projecting it into the box. A single 
blade is fitted in the impeller, and as this is the 
only part of the machine liable to wear out quickly, 
a simple iron casting, costing but little and quickly 


renewable, has been designed to ensure cheap 
and convenient replacement. Actually 10 cub. ft. 
are forced out each minute by the impeller, and as 
the impeller head is mounted on a long radius arm, 
the sand may be thrown with great force into boxes 
to each side of the track. In the demonstration 
given in the Exhibition, with one size of the standard 
machine, evidence is afforded of the good quality 
of the moulds produced by this method. Three 
separate electric motors are used in performing the 
operations of lifting the sand, screening it, and 
impelling it into the moulding-box. 

The machine is made in three sizes, specified 
by the length of the sand-cutting screw as 9 ft., 
11 ft., and 13 ft. The stationary type of machine 
is available for those foundries which have sand 
conveyors or other means of supplying sand. The 
portable type is used in general jobbing foundries. 
It can be placed at any position on the floor and 
moved to new positions by means of a crane. 
Travel at a rate of 250 ft. per minute is provided 
by its own power for the locomotive type, which 
can be moved along its rails to deal with any size 
of ordinary work or to rama pit job to 6 ft. below 
the floor level. 

The Fordath bowl mixer, made by the Fordath 
Engineering Company, Limited, of Hamblet Works, 
West Bromwich, is a new introduction of very 
simple design. It consists of a heavy cast-iron 
bowl on which a system of arms is revolved by 
means of a vertical shaft receiving its motion from 
a fast pulley by means of bevel gearing. The arms 
are shaped to ensure that everything within the 
bowlis intimately associated as the rotation proceeds. 
It is used to mix all types of core mixtures, sands 
and compounds, and will deal with 14 cwt. of 
sand at one time, completing the mixing in five 
minutes. Uniformity of the finished product is 
claimed for this machine, which will not only mix 
liquids with dry or damp core sand, but will also 
mix solids or paste with sand. 

For the exhibit of Messrs. J. W. Jackman and Co., 
Limited, of Vulcan Works, Blackfriars-road, Man- 
chester, examples of moulding machines are shown 
with which a great variety of work can be efficiently 
performed, ranging from miscellaneous jobbing work, 
when only a few moulds are made from each pattern, 
to machines for continuous repetition work. In 
the Osborn type roll-over jolter which takes boxes 





up to 36 in. sq. there are many features not com- 


monly found in such machines. The jolt cylinder is 
provided with an easily adjustable compression 
valve to vary the length of stroke at will. The 
box is rolled over by power, one valve sufficing 
for the operation of this process as well as to draw 
the pattern. A special levelling carriage ensures 
true alignment of the mould during the draw. This 
is swung under the mould after it is rolled over. 
For this machine the pattern is drawn vertically 
out of the mould without any side play. Once the 
pattern is withdrawn the carriage is swung out 
from the machine, and the table is rolled back by 
power ready for use. A smaller machine taking 
boxes 24 in. by 30 in. is also shown by Messrs. J. W. 
Jackman and Co., Limited, which is similar to 
that already described except that the roll-over is 
effected by hand. This, however, is made easy, 
as an aluminium alloy is used for the construction 
of the table. Complete sand blast equipments of 
three types, the rotating table, the jerking drum, 
and a third of a very simple character, form part 
of the exhibit which contains many examples of a 
great variety of foundry plant. 

A ram moulding machine with a hand jolting 
system is perhaps the most interesting feature on 
the stand of Messrs. John M. Terry and Co., of 
5 to 7, Great Hampton-street, Birmingham. The 
machine in question is manufactured by the Denbigh 
Engineering Company, Limited, of Tipton. The 
manner by which it is made possible to jolt a heavy 
load through a hand lever is very interesting. It is 
effected by the balancing of the load by an oil 
compensating device. This can be adjusted to suit 
the load requirements of a specific piece of work 
in a very short time and thus the hand jolting 
system is relieved of excessive pressure due to the 
load and can be operated quite easily. 

Necol plastic wood is a material of the consist- 

ency of thick paste or moist dough, and in its plastic 
condition can adhere with great firmness to wood 
or metal. As this substance, which is manufactured 
by Messrs. Necol Industrial Collodions, Limited, of 
Windsor House, Victoria-street, London, S.W.1, 
can be moulded by hand into any conceivable 
form, it is useful to the pattern-maker. Articles 
can be built up entirely from plastic wood in thin 
layers, each of which is allowed to harden before 
the others are proceeded with. This material is 
very usefully employed in that way or on a base 
of wood in the case of heavy work. 
The common motion given to a mechanically 
operated riddle is a simple oscillation, but Messrs. 
John Macdonald and Co., of Pollockshaws, Glasgow, 
have introduced a riddle in which the movement 
obtained from a } h.p. electric motor, wound either 
for direct or alternating current, has an elliptical 
form. This type of movement is claimed to give 
quicker action, and has the distinct advantage 
that there is no necessity to use lump-breaking 
plates or attachments, which soon wear out the 
screen. This machine is made easily portable 
through its support being effected by the use of 
two plain legs and a wheel which permits its propul- 
sion in the same way as a hand barrow. 





LETTERS TO THE EDITOR. 


THE “TRANSVERTER.” 

To THE Eprror oF ENGINEERING. 
S1r,—Major Taylor’s letter in your issue of June 20 
(page 796) raises two points only. The first infers 
that direct current has no advantages over alternating 
current for the transmission of power considering the 
matter technically. The weight of engineering opinion 
is so overwhelming in favour of direct current that it 
is needless on my part to debate it further. His 
second point is merely a criticism of the transverter 
from the point of view of efficiency, maintenance and 
cost. 

As “‘ Chartered ” has noted, the losses in the trans- 
former unit of the transverter are no greater than in 
an ordinary E.H.T. transformer. Actually they are 
less. 

Major Taylor has misconstrued this part of the 
design. For instance, he states that H.T. trans- 
formers should not be in an open room but in brick 
cells. The experimental transverter described in 
ENGINEERING has a floor interposed between the 





commutating and transformer units. In the Wembley 
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transverter the design allows for a wall to separate the 
two. 

Mr. Charles Kay has dealt with the question of line 
insulation and pointed out the saving that can be 
effected. My opinion is that on any transmission line 
of, say, 50 miles the saving in capital cost will be in 
the neighbourhood of one-third. 

Regarding maintenance Major Taylor has taken 
rotary figures. This is not comparing like with like. 
For instance, brushes form a considerable part of the 
maintenance of a rotary. The cost of a set of brushes 
for a 2,000 kw. rotary will not be less than 30/. The 
cost of a set for a H.T. transverter will be 25s. The 
transverter commutators are entirely different to a 
rotary in construction and cost, and in view of these 
differences it is not unreasonable to call Major Taylor’s 
figures imaginary. 

Lastly, there is the question of capital cost. Major 
Taylor has had two guesses and both have been wrong. 
It would obviously be improper for me to give the 
actual facts, tempted as I am to do so, and conse- 
yuently this letter must conclude the correspondence 
on my part. I thank you for the courtesy you have 
afforded me in publishing these letters and beg to 
remain, 

Yours faithfully, 
W. E. HicHrrecp. 

36, Victoria-street, London, 8.W.1., June 24, 1924. 








THE OPTICAL SOCIETY. 


AT a meeting of the Optical Society held at the 
Imperial College of Science and Technology, on 
Thursday, June 12, the following papers were pre- 
sented and discussed : *‘ Wide Angle Ortho-Stereoscopy : 
Its Optical, Practical and Pyschological Advantages,” 
by Colonel L. E. W. van Albada (Amsterdam). In 
the paper the author explained his methods for obtain- 
ing stereoscopic pictures in which the objects appeared 
tu the observer in their natural sizes and in correct 
spatial relation. Misapprehensions which had hitherto 
prevented the use or application of wide-angle stereo- 
scopy were refuted by the author, who showed that the 
introduction of exaggerated perspective or other 
unnatural effects was avoided when the stereoscopic 
photographs were viewed through lenses, which had 
nearly the same focal lengths as the lenses by means 
of which they were taken, and provided that the 
stereoscopic lenses were free from distortion. The 
advantages of wide-angle stereoscopy were demon- 
strated by means of a series of stereo-photographs 
viewed with wide-angle stereoscope lenses of a new 
type made, at the author’s suggestion, by the firm 
of Messrs. Carl Zeiss, Jena. These lenses were free 
from colouration and distortion over a field of nearly 
80 deg. A new type of wide-angle finder made 
by the same firm, to the author’s design, was also 
demonstrated. This finder gave a clear image over 
about 85 deg, with perfect definition up to the edge 
of the field. 

** Binocular Vision and the Stereoscopic Sense,” by 
R. J. Trump. In this paper it was contended that, 
in the appreciation of distance, neither the convergence 
of the eyes, the visual focus, nor the variation of these 
accommodations as the eyes sweep over the field, 
played any vital part. The recognition of a familiar 
type of perspective system was important, even to the 
extent of over-riding the evidence of binocular parallax, 
when the two come into conflict. This might be shown 
by reversing the mounting of stereoscepic photographs, 
or by preparing stereo diagrams in which the per- 
spective was not in accord with the parallactic dis- 
placements. Parallax, powerful in association with 
other factors, was uncertain, or even broke down, 
when not assisted by perspective. There therefore 
appeared to be no ‘‘ mechanism ”’ of stereoscopic vision 
dependent upon binocular parallax, but the perception 
of distance was a psychological function, involving 
the interpretation of all the details, similarities and 
differences, in the images in the two eyes, in the light 
of previous association and experience. 





ROYAL METEOROLOGICAL SOCIETY. 


Tue last monthly meecing of this society for the 
present session was held on Wednesday,, the 18th inst., 
at the society’s rooms, 49, Cromwell Road, South 
Kensington, Mr. C. J. P. Cave, M.A., president, in the 
chair. 

The following papers were read and discussed :—l. 
“ Further Researches into the European Upper Air 
Data, with Special Reference to the Life History of 
Cyclones,” by C. K. M. Douglas. The paper stated 
that a study of individual cases showed that the tem- 
perature in the troposphere was much higher over a 
Bjerknes’s ‘‘ warm sector ” than over the other parts of 
a cyclone. This result lead to the conclusion that a 
cyclone was superficial in its initial stages. The 


ment of a cyclone, which usually took place in the 
Atlantic. A large part of the great increase of kinetic 
energy observed when a cyclone developed was pro- 
bably supplied by a convectional overturning between 
adjacent warm and cold masses of air. It was impor- 
tant that the cold mass should have a depth of fully 
6 kilometres or 7 kilometres, or about the depth of the 
troposphere in high latitudes in winter. 

2. ‘“* The Effect of the Source of Air on its Temperature 
at 4,000 Feet and 10,000 Feet,” by Miss L. F. Lewis. 
In a preliminary note to the paper it was stated that, 
during the winter months, the chief factor in deter- 
mining the temperature of the air up to 2,000 ft. was 
its passage over a large expanse of land or sea. Air 
which had travelled for 24 hours or more across the 
Continent was cold, while air from the Atlantic was 
relatively warm. On the Atlantic, however, some polar 
effect was shown when the path of the air was followed 
back for two days or more. In the paper the air con- 
sidered was that at 4,000 ft. and at 10,000 ft. Trajec- 
tories are drawn for two days or longer if possible. 
The results showed that the chief factor was the north 
to south component of the air’s path, while the land and 
sea effect was small. The trajectories showed fairly 
definitely that it was the latitude of the air two days 
before, or even longer, that determined the tempera- 
ture. 

3. ““ A Simple Electrical Time-marking System for 
Use with Self-Recording Meteorological Instruments,” 
by L. H.G. Dines. The paper said that accurate timing 
of self-recording meteorological instruments was not 
usually attempted in this country. Even at a first- 
class observatory the time of occurrence of any out- 
standing meteorological phenomenon was seldom 
determined with anything approaching the precision 
that was regularly obtained in other departments of 
geophysics. The paper described a simple system 
of synchronous electrical time-marking which was 
installed a few years ago at Valencia Observatory,. 
Cahirciveen, Co. Kerry, and its application to various 
kinds of meteorological instruments. A central clock 
operating hourly and minute contacts in series closed 
an electrical circuit once an hour. The circuit included 
electro magnets acting on suitable portions of the record- 
ing mechanism of the self-recording instruments 
which it was desired to include in the scheme. By 
this means time marks were easily obtained to an 
accuracy of a second or less. 





British WARsHIPs.—_-The Admiralty have now placed 
orders for the two torpedo-boat destroyers included in 
this year’s naval programme. It will be remembered 
that the firms having experience of this work were 
invited to submit designs and tenders. One, the 
Amazon,” is to be built by Messrs. John I. Thornycroft 
and Co., Limited, Southampton, and the other, the ‘‘ Am- 
buscade,”’ by Messrs. Yarrow, Limited, Scotstoun, Glas- 
gow. The first of the surface vessels of our post-war naval 
programme was launched at Devonport Dockyard on the 
18th inst., the ceremony being appropriately performed by 
Lady Chelmsford, wife of the First Lord of the Admiralty. 
This vessel named the Adventure—a very old name in 
the Navy—is the first mine-layer in the Navy tobe 
designed and built specially for her work, all previous 
mine-layers having been adapted for this special duty. 
The vessel was designed by Sir Eustace d’Eyncourt, 
and has a length of 520 ft., a beam of 58 ft., and a dis- 
placement of 7,000 tons. It may be added that Messrs. J. 
Samuel White and Co., of East Cowes, I. of W., have 
received an order from the Greek Government for six 
45-ft. steam pinnaces. 


BRITISH STANDARD ROLLED STEEL SECTIONS FOR STRUC- 
TURAL PurRPOsES.—The British Engineering Standards 
Association has published the complete edition of the 
Section Book (Report No. 6-1924) giving the geometrical 
properties of the revised British Standard Rolled Steel 
Sections for Structural purposes issued in 1920. It 
gives the values of the geometrical properties for all 
standard thicknesses; hitherto those relating to the 
minimum thicknesses only have been published. In 
addition to the tables, the introduction to the original 
book published in 1904 has been revised and included 
as an explanation of the quantities printed in the lists 
with a few examples of their application in designing. 
The properties of the sections have been calculated on 
the exact formule which were used in obtaining those for 
the original Section Book, but for the convenience of 
designers a series of approximate formule -has been 
given by which the geometrical properties of intermediate 
sizesof the standard sections, standard sections having 
web thickness other than those given in the lists of 
sections of similar proportions to the standards, can be 
obtained. These formule are believed to be more 
exact than any approximate formule hitherto published. 
The tables are divided into two parts, the first part 
giving the values in British measure which are the 
standard, the second part, which has been prepared for 
the convenience of usefs in countries in which the metric 
system obtains, giving the metric equivalents, deduced 
from the British values and correct to the last decimal 
place. The Book is bound in a strong cloth cover 
to withstand continued use; copies may be obtained 
from the B.E.S.A. Publication Department, 28, Victoria- 


| the “ warm sector ” only existed during the develop- 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
fron and Steel.—While the rate of output compares 
very favourably in the aggregate with the record of 
normal periods pre-war, considered in conjunction with 
the great extensions which have been made to sive] 
works plant during recent years, it leaves much to be 
desired. The latest reports from big engineering firms 
operating in South Yorkshire furnish further evidence, 
if this were necessary, of the exceptional difficulties 
under which industry is labouring. The passing of 
dividend payments has become the rule rather than the 
exception, and where distributions are made, this is 
generally at the expense of a reduced carry-forward for 
financing future operations. Competition in new busi- 
ness for the construction of heavy industrial plant 
continues exceptionally keen, and though works in this 
district are fairly well employed, prices still remain very 
low, and, in some instances, barely remunerative. Inci- 
dentally, it is worthy of note that Messrs. Davy Brothers, 
Limited, engineers, of Sheffield, have just completed at a 
cost of about 50,000/., and now have in operation, a new 
iron foundry at Darnall which is equipped with ample 
crane power and labour-saving appliances This foun- 
dry should prove of great advantage to the firm in the 
development of their business in steel works machinery 
both for home and foreign use. The heavy steel branches 
reflect the force of increased foreign competition, parti- 
cularly in regard to soft and hard billets. Producers 
are being pushed, in view of the recent reductions in fuel 
prices, to offer more attractive rates for forward sup- 
plies, but so far they have been unable to make any 
appreciable response owing to the fact that the unfair 
burden of overhead costs which they have to bear in 
comparison with that borne by foreign makers, swallows 
up the advantage derived from cheaper coal, and 
leaves quotations, they claim, largely unremunerative. 
Meanwhile, foreign steel is being imported in larger 
quantities, and local output is on the decline. On the 
other hand, substantial business has been booked in 
machinery cutting-parts, tools, and implements, notably 
with Colonial buyers. The building trades dispute 
obscures the outlook in regard to tools and materials 
for that industry, in which an increased business has been 
transacted within recent months. 


South Yorkshire Coal Trade.—Though the tone of the 
market reflects widespread weakness consequent on the 
slump in the export demand and the quietude of home 
purchases, there has been no further pruning of official 
quotations. Stocks of industrial fuel are beginning to 
accumulate at collieries, and restricted production is 
forecasted unless an early improvement takes place. 
Best steams, on the whole, are fairly steady, though 
quiet. The demand for bunkering coal has fallen con- 
siderably. Cobbles and nuts are uniformly weak. Only 
in best quality slacks is there any marked activity. 
Household supplies are more than ample to meet the 
demand. Quotations: Best branch handpicked, 34s. 
to 35s.; Barnsley best silkstone, 28s. to 29s.; Derby- 
shire best brights, 28s. to 30s.; Derbyshire best house, 
25s. to 29s.; Derbyshire best large nuts, 248. to 25s. ; 


shire hards, 23s to 24s.; Derbyshire hards, 21s. 6d. 
to 23s. 6d.; rough slacks, 12s. 6d. to 13s. 6d.; nutty 
slacks, 12s. to 138. ; smalls, 8s. to 10s. 








Motor OMNIBUSES AND SAFETY.—Mechanical traction 
is not always free from troubles involving the safety 
of the public. The London General Omnibus Company, 
whenever confronted with new conditions, have en- 
deavoured to find effective solutions and to see that 
their men are well trained in their use. Recently, 
there have been three accidents in which the victims 
were pinned below the “buses. Tests were immediately 
undertaken to find a suitable type of jack to lift one 
end of a ’bus from the road. A suitable appliance has 
been designed, and jacks of 10-ton capacity are now stored 
at various convenient points in the principal thoroughfares, 
at Underground stations, the companies’ garages, and at 
all police and ambulance stations. From a recent 
demonstration of their use it was obvious that a "bus 
can be raised in a few seconds to a height sufficient 
to make a rescue possible. A skidding test has now 
been introduced into the company’s training system, 
and a smooth-surfaced yard at the School in Chelsea 
has been treated with oil and grease as a practice ground 
for the drivers in the means of avoiding skidding. 

LowER THAMES RoapD TUNNEL.—The Minister ol 
Transport, Mr. H. Gosling, M.P., on Tuesday, the 24th 
inst., received a deputation of the various Local 
Authorities interested in this project. The deputation 
was introduced by Mr. G. Isaacs, M.P. All the speakers, 
Sir Alexander Richardson, Sir Wm. Bull, M.P., Colonel 
Cornwallis (Kent C.C.), Rear Admiral M. F. Sueter, 
M.P., Mr. P. Hoffman, M.P., and Colonel Pitt, said the 
tunnel was necessary for the development of the Lower 
Thames and for the trade of the Counties of Essex and 
Kent and the adjoining counties. It was also urged that 
the tunnel would be an immense factor in the develop- 
ment of the Tilbury Docks and in the solution of the 
London traffic problem, besides being of very grew 
importance from a strategic and military point of view. 
Mr. Gosling stated that he was personally greatly i 
favour of the scheme ; it was urgently needed for traftic 
purposes and would help to relieve unemployment. 
He added that the Ministry had engaged an eminent 
engineer to make investigations and to submit a report 
as to the most suitable site ; as soon as the best possible 
scheme had been prepared, he would immediately conicr 
with the Local Authorities concerned with a view ‘t° 








number of relevant observations was not large, since 





street, London, S.W.1, at the price 5s. 3d. post free. 





coming to an agreement as to the work being put in hand. 


Derbyshire best small nuts, 18s. 6d. to 20s. 6d.; York- . 
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NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Prices of Cleveland pig 
iron are drooping notwithstanding efforts of makers to 
check the fall, and sales are not easily arranged, buyers’ 
and sellers’ ideas as regards values differing somewhat 
widely. As yet stocks are not heavy, but output is in 
excess of current needs, and unless demand expands, or 
production is curtailed, accumulations at makers’ yards 
threaten to assume rather large proportions in the near 
future. Local foundries are believed to be getting short 
of supplies, so that the opinion is expressed that founders 
will come forward with orders shortly. Home inquiries 
certainly show some little improvement, but they had 
too few contracts, and export business is practically at a 
standstill, the Continental financial state holding up 
overseas trading. No. 1 Cleveland pig may now be put 
at 948.; No. 3 g.m.b. is obtainable at 89s.; No. 4 
foundry ise88s.; and No. 4 forge, 87s., all f.o.b. Tees ; 
whilst for iron f.o.t. makers’ works these figures can be 
shaded. 

Hematite.—There is little doing in East Coast hematite 
and’ quotations are on the downward curve. Figures 
named are, however, still above what customers are 
prepared to pay. In this branch also the whole of the 
make is not being taken up, and threatened accumulation 
of stocks is hampering producers. Nos. 1, 2 and 3 are 
on sale at 97s.; and No. 1 is put at sixpence above 
mixed Nos. 

Foreign Ore.—There is next to nothing doing in foreign 
ore and prices are difficult to fix. The disposal of an odd 
cargo of best rubio at a little below 23s. c.i.f. Tees has 
established sellers’ quotations on the basis of that figure 
for best rubio, but customers are not at all disposed to 
negotiate. 

Blastfurnace Coke.—Durham blastfurnace coke is easy. 
Sales are few and the price of good medium qualities 
varies from 27s, to 27s. 6d. delivered to consumers here, 


Manufactured Iron and Steel.—The situation as regards 
manufactured iron and steel is such as to cause a good 
deal of anxiety. Demand generally is poor, and as 
producers are not securing orders to follow on contracts 
fast approaching completion reductions in quotations 
would create no surprise. The only branch really busy 
is the galvanised corrugated sheet department. Not only 
are makers of these articles fully booked up for the next 
few months, but demand keeps heavy, and orders have 
had to be turned down. Common iron bars are 12/. 10s. ; 
iron rivets, 141. 5s.; packing (parallel), 9/.; packing 
(tapered), 12/.; steel billets (soft), 9/.; steel billets 
(medium), 10l.; steel billets (hard), 101. 5s. ; steel boiler 
plates, 137. 10s.; steel ship, bridge and tank plates 
101. 5s.; steel angles, 101.; steel joists, 10/.; heavy 
sections of steel rails, 9/.; and fish plates, 13/. The 
foregoing prices are the agreed on quotations for home 
trade. Manufacturers are keenly cutting prices for 
export business. The export quotation for galvanised 
corrugated sheets (24 in. gauge) is 181. 5s. 








NOTES FROM THE NORTH. 
Guascow, Wednesday. 

Scottish Steel Trade.—A dull and quiet state still 
prevails in the Scottish steel trade and no improvement 
has taken place in the outlook. The current demand 
is of a limited character and little of it is made up of 
ship plates. For sectional material there is again 
rather a better demand but this falls far short of what 
is expected about this time of the year. Conditions in the 
black sheet trade show some improvement, but it is 
largely confined to the lighter gauges for which the foreign 
demand has increased to a considerable extent lately. 
Both India and South Africa have been buying gal- 
vanised sheets, while South American consumers have 
also been in the market. The demand for heavy gauge 
sheets is not very encouraging at the moment. The 
inquiry for steel material overall is not good, and forward 
prospects are not very bright. Home prices are un- 
changed with boiler plates at 13l. 10s. per ton; ship 
plates, 101. 5s. per ton; sections, 10/. per ton; and 
sheets, #, in. to $ in., 121. 10s. per ton, all d/d Glasgow 
stations. 

Malleable Iron Trade.—There is little doing in the 
West of Scotland malleable iron trade, and a full week’s 
running can scarcely be obtained. The day-to-day 
demand is still very poor and inquiries do not amount to 
anything approaching a satisfactory tonnage. Prices 
keep steady and ‘“ Crown” bars are quoted at 121. 10s. 
per ton, d/d Glasgow stations. 

Scottish Pig-Iron Trade.—Instead of the Scottish 
pig-iron trade showing any improvement the tendency 
is rather the other way this week. Buyers are again 
holding back, and there is little movement either on 
home or export account. Makers are finding difficulty 
in disposing of the reduced current production, and as 
stocks are once more increasing several furnaces are 
to be blown out. Prices are again easier and the following 
may be taken as to-day’s quotations : Hematite, 51. 1s. 3d. 
per ton, d/d at the steel works; foundry iron, No. 1, 
5l. 38. 9d. per ton, and No. 3, 41. 18s. 9d. per ton, both 
on trucks at makers’ yards. 

Scottish Pig-Iron Shipments.—The shipments of 
Scottish pig-iron from Glasgow Harbour for the week 
ending last Saturday, June 21, amounted to 922 tons. 
Of that total 827 tons went foreign and 95 tons coastwise. 
For the corresponding week of last year the figures 
were 557 tons foreign and 80 tons coastwise, making 
a total shipment of 637 tons. 

Bridgebuilding Contract.—The Newry Harbour Board, 
subject to the approval of the Northern Government, 





which is giving a subsidy towards it, have accepted 
the tender of Sir William Arrol and Co., Limited, 
Glasgow, to build a modern swing bridge over the 
Newry Canal. 


Clyde Shipbuilding.—The High Commissioner for 
India has placed an order with Messrs. William Simons 
and Co., Renfrew, for a twin-screw cable steamer for 
the India Government Telegraph Service. This vessel 
will be built under the direction of Sir J. H. Biles and Co., 
naval architects and consulting engineers, London and 
Glasgow. 








NOTES FROM THE SOUTH-WEST. 
Carpirr, Wednesday. 

The Coal Trade.—New business in the coal markets is 
showing a little expansion although not on a sufficiently 
heavy scale to improve the general situation materially. 
All the pits at Ferndale owned by D. Davis and Sons, 
Limited, which were affected by the disastrous fire 
at the Company’s power station some weeks ago have 
restarted, but full outputs will not be regained for some 
little time. On the other hand there is no sign of 
collieries closed down as unremunerative being restarted, 
while several more pits will be stopped at the end of the 
month. There is quite a good demand for the best 
Admiralty and certain other classes of large and the best 
descriptions of smalls, but the lower grades are quiet and 
a number of temporary pit stoppages have resulted from 
the failure to clear wagons regularly. Arrivals of tonange 
have been heavier and it is now the rule for the loading 
berths at the docks to be well employed, with vessels 
waiting turn for tips. Shipments of coal as cargo last 
week amounted to 418,468 tons as compared wth 
414,411 tons for the previous week. Of the total, ship- 
ments to France were 181,398 tons compared with 
171,195 tons, to Italy 33,452 tons compared with 44,638 
tons, to South America 63,408 tons compared with 50,378 
tons, to Spain 28,436 tons against 54,135 tons, to Portugal 
15,035 tons against 6,857 tons, to Greece 4,514 tons 
against 15,658 tons, to British coaling depots 37,821 tons 
against 31, 374 tons, to U.S.A. 4,400 tons against nil, to 
Canada 1,647 tons against 3,926 tons, to Belgium 8,399 
tons against 7,063 tons, to Holland 6,390 tons against 
3,503 tons, to the Irish Free State 8,682 tons against 
5,042 tons, and to unclassified countries 24,886 tons 
against 20,642 tons. Prices are a little harder in the 
best Admiralty qualities of large which realise 28s. to 
28s. 6d. per ton f.o.b., but others are unaltered, Mon- 
mouthshires ranging from 24s. to 27s., smalls from 15s. to 
19s., according to quality. 


Tron and Steel.—_Exports of iron and steel products from 
South Wales last week totalled 20,332 tons compared with 
5,902 tons in the previous week. Shipments of tin 
plates amounted to 10,222 tons against 3,028 tons, black 
plates 6,933 tons against 375 tons, galvanised sheets 
1,937 tons against 2,014 tons and other iron and steel 
1,230 tons against 485 tons, 





THE Crry or CHESTER.—Messrs. Brookhirst Switchgear, 
Limited, Northgate Works, Chester, have just published 
an admirably illustrated pamphlet dealing with the 
City of Chester. It gives a brief history of the Roman 
city, also of Chester in the medieval times, and a brief 
account of the company’s business. 


‘* Vickers’ News.’’—We have received the first issue 
of this illustrated publication, which is being brought 
out by the staff of Messrs. Vickers, Limited, primarily in 
the interest of the group stafis of the various establish- 
ments belonging to the firm. This first issue gives 
information on the clubs, entertainment and other 
societies run by the members of the different works. 
The journal also contains advertisements ; we find no 
mention in these of the firm’s sewing machine, an excel- 
lent machine, which is not as well known as it should be. 


InstiTUTE oF MEeTALS.—In connection with the autumn 
meeting of this Institute, which is to be held in London 
during the four days commencing Monday, September 8, 
@ programme has been prepared which includes a lecture 
by Mr. W. M. Corse, of the National Research Board, 
United States. It also includes the usual meetings for 
the reading and discussion of papers; luncheon at the 
Connaught Rooms, Kingsway; visits to the British 
Empire Exhibition, to works, and to other places of 
interest ; a reception at the National Physical Labora- 
tory, Teddington, and an excursion on the Thames. 


THE KELVIN CENTENARY CELEBRATIONS, 1924.—On 
July 10, the day before the Kelvin Centenary Banquet 
at the Connaught Rooms, three interesting functions 
will take place at the Institution of Civil Engineers, 
Great George-street. At 4.30 p.m., the Kelvin Medal 
will be presented to Dr. Elihu Thomson (U.S.A.), Sir 
Charles Morgan, President of the Institution of Civil 
Engineers, in the chair. This will be followed immediately 
by the reception of written addresses from the scientific 
societies of the British Dominions and foreign countries, 
with Sir Richard Glazebrook in the chair. Sir 
Thomson will then deliver the Kelvin oration, Sir Richard 
Glazebrook in the chair. In the same building there 
will be available for the inspection of visitors an exhibit 
of Kelvin experimental apparatus which has_ been 
collected by the Kelvin Centenary Committee specially 
for this commemoration. The Glasgow celebrations were 
arranged in connection with the University Commemora- 
tion Day, June 25, when Dr. Alexander Russell, President 
of the Institution of Electrical Engineers, who was one of 
Lord Kelvin's students, delivered the oration. 


of Heat-Engine and Boiler Trials. A 





NOTICES OF MEETINGS. 





THE Puystcat Society or Lonpon.—To-night at 
5 p.m. at King’s College, Strand, W.C.2._ “‘ The Electron 
Emission Constants of Metals,’’ by Prof. 0. W. Richard- 
son, F.R.S A Demonstration of ‘“‘ The Fluorescence of 
Transparent Fused Silica,” by Dr. W. E. Curtis. A 
Demonstration of “‘A Selenium Photometer,” by Dr. 
F. C. Toy. ‘“‘A Method for Measuring very Small 
Capacities,” by L. Hartshorn, D.I.C. A Demgnstration 
of “A New String Galvanometer,” by Prof. Ernest 
Wilson. 

THE Royat Soctery or Arts. INDIAN SECTION.— 
Monday, June 30, at 4.30 p.m., at John Street, Adelphi, 
W.C.2. “The Art of the Pal Empire in Bengal,’ by 
J. C. French, I.C.S. 


THE INsTITUTION oF CrviL ENGINEERS.—Thursday, 
July 3, at 5 p.m., at Great George-street, S.W.1. Extra 
Meeting. Joint Meeting with the following bodies : 
The Institution of Mechanical Engineers, the Institution 
of Electrical Engineers, the Institution of Naval Archi- 
tects, the Institute of Marine Engineers, the North-East 
Coast Institution of Engineers and Shipbuilders, the 
Institution of Engineers and Shipbuilders in Scotland, 
the Institute of Chemistry of Great Britain and Ireland. 
the Institution of Gas Engineers, the British Electrical 
and Allied Manufacturers’ Association, the British 
Engineers’ Association, which are co-operating in the 
work of the Special Committee on Tabulating the Results 
paper will be 
presented by Captain H. Riall Sankey, C.B., C.B.E., 
Chairman of the Committee upon “‘ The General Scope 
and Objects of the Work of the Committee,” to be 
followed by a general discussion on debatable points. 


THE INstITUTION oF MECHANICAL ENGINEERS.—Satur- 
day, July 5. at 11.30 a.m., at Storeys-Gate, S.W.1. 
Joint Meeting with the Institution of Civil Engineers, 
“Draft Standard Test Code for Hydraulic Power Plants,” 
drawn up by a Joint Committee of the Institutions of 
Civil and Mechanical Engineers. 


THE First Wortp PowER CoNFERENCE.—Monday, 
June 30, to Friday, July 11, at the British Empire Ex- 
hibition, Wembley. Monday, June 30, at 3.30 p.m., 
Official Opening. Tuesday, July 1, at 10.15 a.m., after- 
noon at 2.30 p.m., to Friday, July 11, at 10.15 a.m., 
afternoon at 2.15 p.m., Reading and Discussion of 
Technical Papers. Saturday, July 12, to Tuesday, 
July 15, various excursions and visits to works and places 
of interest, 








RESEARCH ASSOCIATION OF BRITISH MOTOR AND 
ALLIED Manuractures.—The fourth annual report of 
the council of this association, for the year ending March 
31 last, gives evidence of the important researches carried 
out in regard to springs, carburettors, radiators, lubrica- 
tion, &c. The members of the association are prominent 
motor-car and metallurgical firms, and ‘the researcli 
departments contain the names of expert scientists 
Their work is to assist the British automobile industry. 


PERSONAL.—Messrs. A. F. Craig and Co., Limited, 
engineers, Paisley, announce that they have moved 
their London Office from 12, Old Jewry Chambers, 
E.C.2, to Abbey House, 2-8, Victoria-street, Westminster, 
8.W.1. Their Telephone number is Victoria 6849.- 
Mr. James A. Smith, M.I.N.A., F.C.M.S., has removed 
his offices from 1, Devonshire-square, Bishopsgate, to 
11, Haymarket, London, 8.W.1.—Mr. George N. Cook, 
M.I.Mech.E., has, for reasons of health, relinquished 
the management of the Beardmore Steel Foundries 
at Parkhead and Mossend, but he still remains with 
Messrs. William Beardmore and Company, as a con- 
sultant and representative in England.—Mr. Roger T. 
Smith, having retired from the position of Electrical 
Engineer to the Great Western Railway, has joined 
the firm of J. S. and W. E. Highfield, Consulting En- 
gineers, 36, Victoria-street, London, 8.W.1. The firm 
will in future be known as Highfield and Roger Smith, 
Consulting Engineers, at above address. 


Sprnev.—Spinel is a magnesium aluminate occurring 
in different colours, chiefly red, blue-green and black. 
Spinel has been found in many scattered localities in 
small amounts; deposits of sufficient size to have an 
economic significance are not known to occur. Spinel 
has never been used commercially except the rare trans- 
parent blue and red varieties which have been used as 
gems. While the natural spinel has been of little 
economic value, it is interesting to note that an artificial 
spinel, produced by synthesis from its compounds dis- 
plays very interesting commercial properties. This 
synthetic spinel is made by the combination of magnesium 
oxide from magnesite and aluminium oxide from the 
mineral alunite, which occurs in large quantities at 
Marysvale, Utah. During the world war when imports 
of foreign potash were cut off, these deposits of alunite 
were exploited for their potash content. The mineral 
was first roasted, rendering the potash soluble so that it 
could be extracted by leaching. The aluminium oxide 
content of the residue after leaching was approximately 
95 per cent. The synthesis is accomplished by elec- 
trical fusion, the spinel appearing in beautifully crystal- 
lised masses. This material when bonded in the form of 
bricks possesses remarkable refractory properties which 
have made it valuable for many commercial purposes. 
Information regarding spinel and various other little 
known non-metallic minerals is contained in Serial 2587, 
issued by the United States Department of the Interior, 
Bureau of Mines, Washington, D.C, 
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TURBINES 


FOR SS. “PRINCIPESSA GIOVANNA” 


AND 


“PRINCIPESSA MARIA.” 


CONSTRUCTED BY MESSRS. FRANCO TOSI, ENGINEERS AND SHIPBUILDERS, LEGNANO AND TARANTO, ITALY. 


(For Description, see Page 821.) 
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OvutstpE View oF One Set oF TURBINES. 

















Fig. 15. Tursrve SHowrna Biapina AND GEAR TRANSMISSION. 


IGNITION TEMPERATURE OF FUEL OILS UNDER PREs- 
suRE.—In their experiments on the ignition tempera- 
tures of fuel oils, F. Schulte (Combustion in Diesel 
Engines, dissertation, Karfsruhe, 1924) and J. Tauss 
(Zeitschrift des Vereines Deutscher Ingenieure, May 31) 
attempted to approach the pressure conditions under 
which oils are ignited in Diesel engines. The experiments 
concerned paraffin, petroleum, gas oil, benzine (gaso- 
line), cylinder oil and benzene. Plotting pressures as 
abscissae (35 atmospheres maximum) against tempera- 
tures (up to 700 deg. C.) regular and fairly parallel 
curves were obtained, the ignition temperatures nsing in 
the order stated. But with mixtures of coal tar oil and 
shale oil there was less regularity, and atmospheres of 
air and of oxygen had different influences. The addi- 


tion of shale oil to tar oil lowered the ignition tempera- 
ture, in oxygen atmospheres first very rapidly and then 
slowly, in air atmospheres more uniformly, and the 
ignition curve in air containing 50 ed cent. of oxygen 

the oxygen curves. 


was not the mean between the air an 











These observations accord, in general, with those of 
Harold Moore (ENGINEERING, January 30, 1920,page 151.) 
As regards benzene, Schulte does not confirm the very 
high ignition points (above 700 deg. C.) at high pressures 
found by some investigators, and for pressures varying 
between 20 and 40 atmospheres he observed ignition 
points between 450 and 500 deg. C. 





Tue Rattway Year Book ror 1924.—The Railway 
Year Book for 1924 introduces, of necessity, many 
changes. The records for 1923, the year covered, of 
course, by this volume are the first for twelvemonth’s 
operation under the new conditions. The four large 
groups are now dealt with as companies, and the con- 
stituent railways are only noticed m historical para- 
graphs. The volume for the first time in the series 
puts on record the organisation of the new and larger 
companies, and much useful information is given in 
this connection. The maps of the four Groups, and in 
some other cases also, are now published as folding plates. 





This has enabled them to be made much more complete 
and to a more serviceable scale—points which will be 
appreciated when reference is made to them. The 
statistics have been rearranged and those for Great 
Britain and Ireland segregated. ..The biographical 
section has been completely overhauled on account of 
the changes taking place under the various schemes of 
reorganisation. On many of the large sections it will 
be noted that there were in 1923 more non-stop runs otf 
over 100 miles than in 1914, while a large number ot 
trains show a higher average speed in 1923 than in 
1914. Sleeping car services were also more numerous 
last year than in the year before the great war, while the 
restaurant, buffet and Pullman car services numbered 
over 600 daily. In view of such facts it may be con- 
cluded that in passenger service at least the companies 
are endeavouring to live up to the spirit of the Railway 
Act of 1921. The year book from which we draw these 
facts is published at 5s. net by the Railway Publishing 
Company, Limited, 33, Tothill-street, Westminster, S.W.1. 
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BRITISH ENGINEERING PRESTIGE 


Toa country like Great Britain, whose engineering 
industry depends very largely upon successful 
competition in foreign markets, the value of prestige 
is particularly great. When once a reputation has 
been established for efficient design, good workman- 
ship, and the satisfactory carrying out of contracts, 
further business becomes relatively easy to obtain, 
especially in countries where buyers are far from 
help if things go wrong, and are thus disposed to 
consider the character of a firm and of its products 
as much more important than a slight difference 
in price. There can be no doubt that the goodwill 
built up in the past by British manufacturers has 
been a valuable asset to this country in meeting the 
competition of other nations, and in so far as 
integrity in business and quality of workmanship 
and materials are concerned we do not think there 
is any falling off from the high standards set by 
earlier generations. But the prestige which we 
value so highly was not earned entirely by these 
characteristics. It was almost equally due to a 
factor too frequently left out of account in con- 
sidering trade conditions, yet one which-lies at the 
bottom of every kind of industrial progress. We 
refer to the enterprise to undertake new develop- 
ments, combined with the moral courage to incur 
the risks incidental to them. 

The engineering reputation of this country was 
built up by men who, each in his own way, devised 
and brought to fruition some advance in the 
mechanical or constructional arts. Names such as 
Watt, Stephenson, Whitworth, Bessemer, and many 
others at once call to mind original inventions 
which either inaugurated new lines of activity or 
marked notable developments in various branches 
of engineering. The efforts of such men placed 
this country in the forefront of mechanical progress. 





3 | Which was unchallenged at the time. 





The consequence of their work and of that of 
innumerable less famous engineering pioneers was 
that Great Britain obtained an industrial supremacy 
The material 
prosperity which accrued to this country from its 
manufacturers induced other nations to follow our 
example, and as neither natural resources, energy 
nor enterprise are the monopolies of any people, the 
engineering industry soon became firmly established 
in countries which had previously been our cus- 
tomers. Their only hope of competing effectively 
with British manufacturers was by endeavouring to 
excel, and their later start was not altogether a 
handicap because they began unrestrained by the 
fetters of traditional practice and were almost 
compelled to take advantage of the most modern 
knowledge and methods. The success of their 
efforts may be measured by the quantity of foreign 
machinery which is found, not only in the countries 
of its origin, but also here in England, and frequently 
in use in the factories of our own engineering firms. 

If certain kinds of foreign machines are better 
than our own, it is not only right that they should 
be purchased and used by our manufacturers, but it 
is essential if our factories are to turn out their 
products most efficiently. The question which has 
to be answered is why we have, in such instances, 
allowed ourselves to fall behind the foreigner in 
designing skill or constructive enterprise. The 
customer of any other nationality is not likely to be 
impressed by the arguments of a British salesman 
of machine tools, for example, if he is informed, as 
he certainly will be, that the salesman’s principals 
have to buy machine tools of a foreign rival in order 
to manufacture their own. Every foreign machine 
unnecessarily imported into this country means 
much more than the loss of an order by the British 
manufacturer and a corresponding gain by his 
rival. It means a loss of prestige to British 
engineering the effect of which will be to make all 
subsequent orders more difficult to get. Nothing 
succeeds like success, and similarly nothing tends 
more to future failures ‘than failure in. the present. 
In the existing state of industry in this country we 
cannot afford to fall behind any nation in perfection 
of design or excellence of construction, for the nation 
which loses its prestige loses its trade. 

There is another point in connection with prestige 
which deserves the closest consideration of British 
manufacturers, namely, their reputation as leaders 
in the design of new machines. We have no cause 
to be dissatisfied with our past records in this 
respect, but nothing could be more harmful to our 
engineering industry than for it to be thought 
by our customers that to get the latest or most 
efficient machines they must either purchase abroad 
or buy from a British maker who manufactures 
a foreign design under license. Faced with such 
an alternative, they will naturally prefer to deal 
with the firm who originated the design in question, 
feeling sure that the genuine article is more likely 
to be ebtained from its place of origin than from 
the works of any licensee. This feeling undoubtedly 
exists, and is responsible for the loss of a con- 
siderable amount of trade. Indeed, every machine 
that the British licensee succeeds in selling is not 
only an advertisement for the foreign firm who 
originated the type, but may be regarded by those 
who do not know better, as a tribute to the 
superiority of the foreign designer over his British 
rival. Thanks to the enterprise of our great 
armament firms and ship- builders the smaller nations 
of the world regard this country as pre-eminent 
in all that pertains to warships or mercantile 
vessels, and valuable orders naturally follow from 
our prestige in these lines. In such matters the 
British designer has been encouraged to show what 
he could do, and his work has placed the industries 
referred to in a position which could never have 
been attained had they depended upon the foreigner 
for inaugurating new developments. 

In deprecating the tendency to manufacture 
to foreign designs, we do not, of course, refer to the 
acquisition of rights to make articles or machines 
which represent inventions in the proper sense of 
the word. We cannot lay claim to any monopoly 
of inventive talent, and when a real invention 
originates abroad it would be foolish in the highest 
degree to deprive our engineering industry of the 





benefits of making it or our customers of the 
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opportunity of purchasing it from us. An invention 
is one thing, and a design, of which only minor 
and usually unimportant details are even patentable 
at all, and which could be prepared equally well 
by any competent draughtsman conversant with 
the subject is quite another thing. Instances of 
British firms acquiring rights to manufacture to 
designs of the latter class are, unfortunately for 
our prestige, far too common. It is often argued 
that the purchase of such designs is advantageous 
on the grounds that the expense of experimental 
work is saved and production may be started at 
once. There may be something in the contention, 
but experience, which is more important than blue- 
prints, cannot be purchased, and the idea of instant 
commercial production is largely illusory. Many 
firms, indeed, make no secret of the fact that they 
have had to re-design almost entirely the machines 
which they acquired a licence to make before they 
were satisfied with them, so that much of the 
advantage of purchase is lost. Moreover, unless 
such re-designing is done, the licensee is likely to 
be always behind the practice of his foreign associate. 

The reason why we find so many hyphenated 
names on the products of British engineering works 
is a question to which several answers are possible. 
If it is because our designers have not the technical 
or practical knowledge requisite to keep pace with 
requirements or to originate new developments, 
there must be something very wrong in our methods 
of engineering education. If our manufacturers 
find that the graduates of our engineering colleges 
are not competent, they would be doing a great 
service to industry and to future generations of 
students by saying so in no uncertain manner, in 
order that the defects of teaching might be remedied, 
If the reason for acquiring foreign designs is to 
avoid the expense of developing original ones we 
believe the policy to be very shortsighted, and 
likely, for the reasons we have indicated, to react 
unfavourably upon those who adopt it. Further- 
more, it appears to customers as a confession of the 
makers’ mistrust of their own knowledge and 
capacity. Dependence upon outside designers cer- 
tainly tends to engender such mistrust, and to 
destroy that enthusiasm of the staff for the products 
of the firm which would be natural were the firm’s 
own employees responsible for their development and 
performance. No firm can rightly expect to enjoy 
a high prestige outside its own walls unless it is a 
source of pride within them. 





THE REQUIREMENTS OF THE 
OVERSEAS MOTOR MARKET. 


At the Empire Automobile Conference held at 
the British Empire Exhibition on Monday last, 
under the auspices of the Society of Motor Manu- 
facturers and Traders and the institution of Auto- 
mobile Engineers, two papers by Mr. F. A. S. 
Acres and Captain E. A. Rouch, respectively, that 
should afford much food for thought to “British 
motor-car constructors, were read and discussed. 
These papers had been adjudged of equal merit in 
the competition for the prize of fifty pounds, offered 
by the Humber Company, Limited, of Coventry, 
which was divided on the recommendation of the 
judges, Colonel Cole representing the Humber 
Company, and Mr. Legros representing the Insti- 
tution of Automobile Engineers. The first paper 
dealt with the technical aspects of the problem of 
design and construction of a suitable car; the 
second with the commercial side of the manufactur- 
ers’ business. 

In the latter paper Captain Rouch dealt faithfully 
with the numbers of cars registered in countries 
overseas, giving comparative figures for the three 
last years, and proceeded to give the numbers and 
values of cars imported by the various colonies and 
dependencies, and to compare the British exports 
with those of America, the chief of our competitors. 
The influence of customs tariffs, packing, freight, 
and routeing were admirably treated, as also were 
the distribution arrangements and the details of 
policy and of service—sales, technical, publicity, 
and financial. Captain Rouch writes with full 
first-hand knowledge of the Colonial market, and 
gives much valuable information regarding the 
type and size of body in demand, the protection 


ENGINEERING. 








‘(JUNE 27, 1924. 








required from sun and rain, ie storage and supply 
of spare parts, and their interchangeability. The 
one paper is the complement of the other, and in 
order to focus discussion separately on the technical 
and business sides of the question, a slight revision 
was made by taking points from one paper and 
adding them to the corresponding portion of the 
other, so that the morning session dealt with the 
technical and engineering side of the subject, the 
commercial side being treated at the afternoon 
session. 

We have already given attention to the British 
Colonial motor trade (ENGINEERING, December 28 
1923, page 807), and the paper by Mr. Acres, dealing 
particularly with design and construction, while 
following the same general views, contains evidence 
of much careful thought as well as great practical 
experience. It is with this paper that we shall 
deal chiefly, because in our opinion the main question 
is not merely one of recapturing a larger share of an 
already established market, but the more adven- 
turous preparation for that larger market which 
should arise when conditions develop—a market 
which will not only be enlarged by natural increase 
of population, but also by immigration and the 
filling up of the, at present, waste spaces of the 
Colonies. It was remarked in the discussion that 
cars sold largely by appearance in certain Colonies, 
that light colours were preferred in some, and that 
much nickel plating was practically necessary in 
others. It was further mentioned by Captain Rouch 
that of the cars in the Colonies and India, over 
60 per cent. were sold and used in the principal 
towns ; and yet it was obvious from other remarks 
made by speakers alluding to conditions in South 
Africa and Australia, that for these markets labour 
saving was a most essential feature, and that the 
paint, varnish, and plating should, wherever possible, 
be replaced by stoved enamel. The use of the car 
solely on the good roads of large towns and the 
satisfaction given by ordinary touring cars of 
British make, came to the front again in the dis- 
cussion as an argument in favour of following 
British home practice, and producing a lighter, more 
roomy and cheaper car for the overseas market. 
Nevertheless, it was realised by the overseas 
technical representatives, particularly by Mr. 
Chatfield and Mr. Shore, who spoke with con- 
siderable knowledge of the work expected of a car 
in the Colonies, that in addition to general use in 
towns, runs have to be made to outlying villages, 
farms or mines, that cars are necessary for enabling 
business to be transacted by bringing the farmer or 
the mine-manager to the town, and that the type 
of car required must be capable of running on dirt 
roads, of fording streams, of negotiating land either 
strewn with boulders or recently cleared of forest, 
and that the car should be capable of dealing with 
many of the conditions found in cross country 
motoring. 

The advantages that could be gained by individual 
springing of the wheels were mentioned by Mr. 
George Watson, who referred to the reduction of 
inertia effects obtainable by this method, and in- 
stanced the Holle car trials; he advocated an 
approach to the self-locking differential gear with 
stamped wheels of large angle of path of contact 
and large boss surfaces. Low mechanical efficiency 
is an actual advantage in the differential on greasy 
ground, and he advocated the improvement of the 
back wheel brakes rather than the fitting of four- 
wheel brakes on cars intended to compete in the 
Colonial market, he preferred the right-hand control 
to the central control, and considered the filtering 
of dust from the air an advisable precaution, to be 
accompanied by the connection of the breather 
to the air filter pipe. 

Mr. Chatfield laid stress on the necessity “for 
adhering as nearly as possible to the ordinary con- 
ventional lines, so that nothing unknown or untried 
should be embodied in the design, but this did not 
mean a slavish copying of existing models. The 
Ford car, for instance, had good clearance under 
normal conditions, but when carrying heavy 
weights or when overloaded, the clearance became 
reduced and damage could thereby occur to the 
engine when running over stumps or stones that 
would ordinarily involve no risk. He advocated 
a large engine capable of giving 14-h.p., but stated 














that the petrol consumption must be low, because 
the already high-price of petrol (3s, 6d. per gallon 
in South Africa) was increased up-country by the 
heavy cost of freight overland; he required the 
car to be easy to jack up and gave reasons for the 
necessity of big torque at the driving axle. 

The trouble caused by deep fords was dealt 
with by Mr. Shore, who thought that the magneto 
should be placed 2 ft. 6 in. above the ground, and 
should be protected from water, whether drawn in 
through the airway in the radiator or forced in by 
torrential rain. He laid great stress on the neces- 
sity for watertight bonnets and a high carburettor 
inlet. For colonial work, a cut-out was a useful 
accessory, the exhaust should be connected to the 
front instead of to the rear end of the mainfold, with 
a view to keeping the floor-boards cooler. He con- 
sidered that a large ratio of power to weight was 
necessary, that as much unsprung weight as pos- 
sible should be eliminated, and he pointed out that 
as, in some Colonies, the tax was based on weight, 
it was very important that the total weight should 
be kept low. The semi-elliptic spring ought to be 
retained because local smiths were accustomed to 
repairing this type, but the plates should be wider, 
so as to give increased strength at the central bolt 
hole and also to diminish the racking wear on the 
eyes. The question of the early advent of an 
alcohol or alcohol mixture fuel ought not to be 
forgotten, and the engine design should allow for 
conversion to use this alternative to petrol; for 
this reason he thought the minimum dimensions 
for a four-cylinder engine should be 85 mm. bore 
by 140 mm. stroke. 

Drawing a sketch of the front aspect of a car 
on the blackboard, Mr. Legros recommended the 
audience to examine the four or five cars in the 
Canadian Pavilion. Three of the Canadian cars, 
that is to say, cars of American parts and design, 
but assembled and finished in Canada—showed a 
clear run through for under-clearance. Moreover, 
he pointed out, in side aspect the lowest points of 
engine and gearbox came from 1} in. to 2 in. above 
the line touching the lower surfaces of front and 
back axles. He suggested that they should then 
examine the fifty odd British cars in the Exhibition, 
of which less than 20 per cent. in his opinion were 
worthy of consideration in respect to their suit- 
ability to Colonial requirements, and he proceeded 
to amplify his sketch by filling in the details that 
in various cars, not mentioned by name, projected 
into, or occupied portions of, the under-clearance, 
gradually diminishing this space by introducing 
a worm drive below the back axle, brake levers 
projecting downwards from the back brake drums, 
exhaust box placed low and exhaust pipe bent down- 
wards, battery-box carriers attached below the 
chassis, and other parts added as afterthoughts. 
Worse than these, as involving risk of serious 
damage to engine or gearbox, were the sumps 
arranged at the lower parts of their casings and 
liable to foul when passing over undulations in the 
road or ground. The final result showed a loss of 
some 25 per cent. to 35 per cent. of the apparent 
under-clearance. A form of obstruction in some 
hill roads had been mentioned, consisting of 
banks of dirt crossing the road transversely, and 
consequently requiring increased centre clearance in 
side aspect ; this was explained as a measure taken in 
cases of bad gradients in order to give the hauling 
team a rest by preventing the load from running 
back; he instanced a road near Ditchling, in 
Sussex having this constructional peculiarity. The 
available effort at the wheel periphery could gener- 
ally be obtained by calculation from the engine 
torque, the reduction ratios in the gearbox and in 
the back axle, and the wheel diameter; but, for 
purposes of comparison of cars designed for Colonial 
use, it was as important that this figure (correspond- 
ing to the draw-bar pull of a locomotive) should be 
given, as those of engine h.p., car weight and 
speeds. A table should be prepared showing the 
equivalent gradient on smooth hard road that could 
be climbed by cars having different ratios of car 
weight to the force exerted at the tyre. Finally. 
with a pungent reference to the close approxima- 
tion to zero of the mechanical efficiency of the 
ordinary car jack, he mentioned the advantage 
of carrying a long wooden wedge, up which a whee! 
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could be run, so that the operation of lifting the 
load several inches could be reduced to that of 
taking the weight only. 

Other speakers, including Mr. Max Lawrence and 
Mr. Evans, made interesting remarks, the chief 
being that a committee should be formed to investi- 
gate the whole question, to weigh all the facts and 
arguments that had been raised, and to advise the 
motor trade on the subject. 

In his reply Mr. Acres showed that the matters 
raised had practically all received consideration in 
the preparation of the paper; he mentioned, for 
instance, that with suitably designed dished wheels 
the provision of two spare wheels would allow of 
fitting these so as to give the same result as obtained 
with twin tyres. It is to be hoped that the services 
of Mr. Acres may be available in the event of the 
formation of the proposed committee. Where such 
diversity of views is shown, and where such a wide 
range of conditions must be met, it is extremely 
desirable that a skeleton specification should be 
drawn up by a body of technical men having first- 
hand knowledge of the practical problems of design, 
aided and supplemented by those technical men 
who also have personal knowledge of the Colonies— 
an experience not merely confined to the towns, but 
including actually driving cars from town to town, 
encountering all the extremes of temperature, 
weather, ground and gradient, and having know- 
ledge of Colonial labour conditions, so that allowance 
can be made for the ignorance in mechanical matters 
of the African negro, for the want of physical 
strength of many of the native servants in India, 
and for the necessity of being able to get home in the 
wilder parts of the countries. 

Comparison between the Canadian and British 
cars shows clearly the direction in which the future 
market lies, and, unless Mr. Legros and Mr. Acres 
are wrong, car design adapted to Colonial require- 
ments, for all except purely town work, requires 
revision by giving greater and more uniform clear- 
ance, greater protection from water and effects of 
temperature, better springing, non-rigid engine and 
radiator supports, improved suspension generally, 
and an all-round improvement in lubrication 
methods. 

By such a committee the essential may be sifted 
from the merely desirable, and a car may be evolved 
that will comprise sufficient elasticity in its design 
to provide for change in the type of fuel, that will 
be capable of dealing with great differences of 
altitude and temperature, that will be an important 
factor in connecting the individual outlying farm, 
ranch, or mine with rail, road, and civilisation and 
give a chance to British motor manufacturers to 
regain a British market that should never have 
been lost. 





FACTORY ACT REGULATION. 

In the case of Howlett v. Shaw, Savill and Albion 
Company, Limited, the Court of Appeal gave a 
judgment on June 24 of some importance, as to 
the effect of certain statutory rules and orders 
made by the Home Secretary under the Factory 
and Workshop Act, 1901, for the processes of load- 
ing, unloading, removing and handling goods in, 
on or at any dock, wharf or quay, and the processes 
of loading, unloading or coaling any ship in any 
dock, harbour or canal. They were expressly made 
for the protection of persons employed in any of 
these processes. Under No. 19 of the rules, where 
a ship which has more than one hatchway is being 
loaded or unloaded, it is the duty of the owners 
to fence or cover securely any hatchway, which is 
not in use, of a hold exceeding 7 ft. 6 in. in depth 
if the coamings are less than 2 ft. 6 in. in height. 

The action was at the instance of a Mrs. Howlett, 
a widow, for damages against the Shaw, Savill and 
Albion Company, Limited, for the loss of her son, 
Henry Howlett, who, she said, met his death owing 
to a breach by the defendants of the foregoing rule. 
Henry Howlett was-a joiner’s labourer, and on 
December 8, 1922, he was working in the defendants’ 
ss. Kia-ora in King George V. dry dock, when he 
fell down a hatchway into a hold and was killed. 
He had lived at home with his mother, the plaintiff, 
and was her sole support. The Kia-ora had come 
to the Royal Albert Dock for unloading and the 





hatches were removed and part of the cargo was 
unloaded there. In the course of the forenoon, 
when the ship had gone into dry dock to be over- 
hauled and painted, Howlett went to fetch some- 
thing for a blacksmith employed by the defendants, 
and he tripped and fell down the No. 5 hold and was 
killed. The case was tried before the Lord Chief 
Justice, and the plaintiff was awarded 4501. damages. 

The first question in the dispute was a question 
of fact with which we need not deal at length, 
namely, whether at the time of the accident the 
process of unloading was going on. The Lord Chief 
Justice found as a fact that the process of unload- 
ing was not completed, but the Court of Appeal 
held that although it was incomplete it had so 
completely stopped that it could not be said that 
the unloading was still going on within the meaning 
of the regulation and for that reason the action 
was not maintainable. We are more concerned, 
however, with the other question on which the 
parties were at issue. The defendants contended 
that Howlett was not a person employed in the 
process of loading or unloading and that therefore 
his mother, the plaintiff, had no claim for damages 
for a breach of the regulation, assuming that there 
was a breach. 

The Lord Chief Justice decided against the 
defendants on this point. He said that it might 
be the primary purpose of the regulations to 
protect persons engaged in the processes referred 
to, but if these processes were going on and the 
regulations were not observed the result was that 
the defendants were in breach of a statutory 
duty, and it mattered not that the man was not 
one of the persons engaged in the processes. In the 
Court of Appeal Lord Justice Banks, after stating 
that the question was not whether the plaintiff 
was entitled to any remedy at all but whether she 
had established her right to the particular form of 
remedy which she had selected, said that he could 
not agree with the Lord Chief Justice on the con- 
struction of the regulations. No one could succeed 
in a claim to recover damages for the breach of a 
statutory regulation unless he could establish a 
breach of duty owed to himself, and indeed that 
applied whether the breach was a breach of a 
statutory or of a common law duty. The question 
of construction was whether the regulation on 
which the plaintiff relied was one which estab- 
lished any duty towards her son, because if it did 
not she could not recover damages for breach of it. 
The real question was whether Howlett was em- 
ployed in any of the processes mentioned in the 
regulation. It was plain on the facts that he was 
not and never had been. At the time of the acci- 
dent he was not employed in the process of unload- 
ing the vessel, and the action must fail because the 
plaintiff had failed to show that there had been a 
breach of duty towards her son. The result of the 
judgment is that when a person claims damages 
for a breach of a regulation made under the Factory 
Act it is not sufficient for the claimant to show 
merely that the regulation was broken. It must 
be shown also that the person who was injured 
through the breach of the regulation was a person 
towards whom the defendant was under a duty to 
comply with the regulation. 








NOTES. 


TRIALS OF HEAT ENGINES AND BOoILers. 

On Thursday next, July 3, a meeting will be 
held at the Institution of Civil Engineers in con- 
nection with the work of the Committee on Tabu- 
lating the Results of Heat Engine and Boiler Trials. 
This committee was instituted in 1922 with the 
object of establishing thoroughly up-to-date codes 
for tests of heat engines and boilers. The first 
committee of the Institution on this subject was 
established in 1896 and dealt with the thermal 
efficiency of steam engines. Later, in 1897, a 
committee was appointed to deal with the tabulation 
of the results of steam engine and boiler trials, 
reporting finally in 1902. This report was revised 
by a later committee in 1913, while in 1905 a report 
had been drawn up by a committee on internal 
combustion engine efficiency. The committee ap- 
pointed in 1922 was composed of four members of 
each of nine institutions, as well as representatives 





of two manufacturers’ associations. The work 


has been performed by six sub-committees, one 
dealing with boilers and steam engines; a second 
with internal combustion engines ; the third with 
calorific values ; and the fourth with methods of 
measurement and use of instruments. The fifth 
has had the subject of definitions and values to deal 
with, and the sixth has handled editorial matters. 
The committee has drawn up codes for both scienti- 
fic and also for commercial trials, the latter being 
much simplified, while the former are intended 
to be of service in research, and to designers. Eight 
codes are in hand for various sections of plant, by 
combinations of which any modern installation 
can be covered. The codes will be made as simple as 
possible; the degree of accuracy to be expected 
will be indicated and suggestions made as to the 
best methods for particular cases. The meeting 
on Thursday next is being called in conformity 
with the policy adopted recently in connection with 
the standards of comparison for internal combustion 
engines, in which connection matters were brought 
up at a meeting which have proved of service in 
the work of the Committee. The forthcoming 
meeting will be mainly devoted to steam engines, 
and it is hoped that discussion will ventilate 
the views of members and others, particularly 
on four points. Of these one is the proposal 
by the Committee now to adopt the gross or higher 
calorific value instead of the lower value adopted 
by the 1913 code. The next proposal is the aban- 
donment of the expression “lb. of steam evapo- 
rated from and at 212 deg. F.” The third is the 
proposed omission of the term ‘ boiler horse-power ”’; 
while the fourth point is whether water and steam 
meters should be admissible in comprehensive 
trials for scientific purposes. 


Tae Instrrution oF HATING AND VENTILATING 
ENGINEERS. 

The summer meetings of the Institution of Heat- 
ing and Ventilating Engineers was held in London 
during the week. On Tuesday last, a meeting for 
the discussion of papers was held in the Langham 
Hotel. At this, after formal business had been 
transacted, Mr. E. Herring delivered an address 
on “ Research Work, Its Past, Present and Future.” 
After briefly surveying the investigation work 
already done, the author revealed that what was 
being dealt with at present was much restricted by 
the smallness of the available funds, and he pled for 
much more substantial support of this very impor- 
tant side of the work of the Institution. A paper 
on “ Heat Transmission from Radiators ” was then 
read by Mr. Alcwyn A. Jones. In this paper the 
work of Mr. Masao Kinoshita in 1918 was considered 
as the starting point in research on radiators. He 
then showed that the amount of heat transmitted 
from hot water or steam radiators of the ordinary 
type was proportional to the power 1-3 of the 
difference between the mean temperature of the 
circulating fluid and that of the surrounding air. 
From recent work it was shown that 12 per cent. 
more heat was given out by a radiator with the 
pipe connections at top and bottom over that 
got from one with the two pipes at the foot, and 
having the same average temperature difference. 
Figures have now been determined for the radiation 
from standard radiators and were included in the 
paper. It was stated that further tests were in 
progress to investigate the disturbances due to 
surroundings and to study how far the radiation 
was changed by the effects of varying velocities of 
air over the surface. Mr. A. F. ‘Baillie then pre- 
sented a paper on “Oil Fuel for Central Heating,” 
in which he discussed the advantages of the system, 
presented some figures of costs of running in indi- 
vidual cases and described items in the plant 
necessary for the purpose. In the evening a 
banquet was held at the Langham Hotel, Regent- 
street, and visits were made to Windsor on Wednes- 
day, and to the British Empire Exhibition, on 
Thursday. 








[INSTITUTION OF NAVAL 
ARCHITECTS. 
Ir has been the custom of the Institution 
of Naval Architects to hold its summer meetings 
in some centre of shipbuilding activity at home 
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or abroad, but this year, because of the British 
Empire Exhibition, it was decided to hold the 
meetings in London and invite many of the friends 
who had shown hospitality to the Institution at 
former summer meetings to join in the deliberations. 
Another feature peculiar to this year’s summer 
meetings was that they were arranged in association 
with the Institution of Engineers and Shipbuilders 
in Scotland and the North-East Coast Institution of 
Engineers and Shipbuilders. Consequently, the 
three Institutions united in the endeavour to make 
the meetings a success worthy and representative 
of all the shipbuilding activities of Great Britain. 


PRESIDENTIAL ADDRESS. 


At the opening session on Wednesday morning, 
June 25, His Grace the Duke of Northumberland, 
President of the Institution of Naval Architects, 
took the chair. 

The Duke of Northumberland, in opening the 
proceedings, remarked that the present gathering 
represented a two-fold object. In the first place, 
it had been the intention of the members of the 
Institution to make some return for the splendid 
manner in which they had been received and wel- 
comed in France in 1922 and in Holland last year. 
In the second place, it was desired to bring together 
the members of the three principal British engineer- 
ing societies whose activities were mainly concerned 
with shipbuilding problems, in order that the wel- 
come to the guests from overseas should assume a 
fully respresentative character. Both the Clyde 
and the Tyne were anxious to participate in this 
welcome, and the Council of the Institution of 
Naval Architects had felt that it would be a graceful 
compliment to their guests, and a happy means 
of promoting intercourse between the members of 
the three societies in question, to give them an 
opportunity of holding a joint summer meeting 
in London, to be followed by a tour to the ship- 
building centres. This would give the visitors 
from abroad a glimpse of the shipbuilding facilities 
in the two great centres of industry, and of some 
of the beauty spots and objects of interest in the 
vicinity. In addition to the members of the French 
and Dutch societies, a delegation from the sister 
institution in the United States was also invited. 
The response to the invitations had been good, and 
a number of prominent representatives of the ship- 
building industries in the countries named had 
done the Institution the honour to attend the 
present meeting and take part in its proceedings. 

It had become more and more apparent, as the 
progress of the world led to a wider dissemination 
of knowledge, that in the field of science there 
should be frequent and unfettered intercourse 
between the leading men of all nations, and this 
occasion was one which he hoped would assist the 
advancement of naval architecture by the discus- 
sions which would follow the reading of the papers 
and by the personal intercourse between the ship- 
builders of various nationalities. It was felt that 
the British Empire Exhibition—of the great scope 
of which the visitors would be able to form some 
idea during their short stay in London—would 
alone justify the journey to these shores. The 
Palace of Engineering alone deserved far more atten- 
tion that could be given to it in a brief visit, but 
he hoped that the next day many of the members 
and guests would find an oppertunity of appreciating 
the amazing display of engineering talent which the 
manufacturers had brought together at that 
Exhibition. 

He felt it was the wish of all that there should be 
a closer relation between those achievements and 
the immediate outlook in the industry represented 
in its scientific aspect, by the three institutions ; 
if such a closer relationship existed the outlook for 
the industry in this country would be much more 
favourable than it was. Some of the reasons 
contributing to the present dearth of orders were 
well known, as also the uncertainty of outlook 
prevailing in shipping and shipbuilding, not only 
in this country but throughout the world. The 
economic situation of the world, as a result of the 
Great War and the Russian revolution, was no doubt 
one of the primary causes, but it was not the only 
cause. Among the most potent factors in the 
present situation were to be reckoned the fatal 








doctrines which had gained such influence in 
British trade unionism, leading to the deliberate 
limitation of output; the fatal theory also that 
the interests of capital and labour were antago- 
nistic; and. also the restrictions of production 
which tended to paralyse energy and initiative 
and to defy all economic laws. To add to the 
seriousness of the position, the industry was faced, 
on the admission of the trade union leaders them- 
selves, with a movement which was nothing but an 
organised conspiracy, engineered and financed in 
some cases by our enemies, to destroy not merely 
capitalism, but the whole trade union system. 
These evils called for redress, and it was to be 
hoped that those on whom rested the responsibility 
for finding a remedy would display a broader states- 
manship than would appear to have been displayed 
in the past. 

In concluding, the President repeated the hearty 
welcome extended by all members to the guests from 
overseas, and assured them that their presence 
was much appreciated. He also expressed the 
fervent hope that their stay on British soil would 
be fruitful in developing community of interest 
and in promoting good fellowship between those 
engaged in similar pursuits in different lands, 
thereby extending that good will between nations 
upon which the future happiness of mankind so 
largely depended. 

Sup DEsIen. 

After some announcements were made by the 
Secretary, Mr. R. W. Dana, the Duke of Northum- 
berland called upon Sir John Harvard Biles, 
K.C.LE., D.Sc., Hon. Vice-President of the Insti- 
tution of Naval Architects, to read his paper on 
‘Ship Design.” This paper is reprinted in this 
issue on page 841. 

M. Doyére in opening the discussion paid tribute 
to the author for his valuable work in the profession 
of naval architecture and to the Institution of Naval 
Architects for the way in which it had acted in the 
development of knowledge and the provision of 
solutions of many of the problems connected with 
ship design. 

Sir Archibald Denny said that it was not to be 
taken as the opinion of the author that naval 
architects knew little about their business. The 
desire was evidently to show the difficulties and to 
encourage those who must succeed them in efforts 
towards their solution. It was impossible to 
design a ship by the use of a few simple formule. 
In the work they needed a combination of imagina- 
tion, judgment and common sense. In discussing 
the speed of vessels Sir John had shown that there 
were gaps in their knowledge and some amount of 
uncertainty. He (the speaker) had some knowledge 
of tank experiments, and those associated with their 
tanks found little to take exception to in the relation- 
ship between the model experiments and the 
experience with actual vessels. In regard to strength 
the proposal was made in the Committee on Strength, 
of which Sir Phillip Watts was chairman, to conduct 
full sized experiments at sea on vessels with the use 
of some form of strainmeter. The work of design 
would be much simplified if such experiments were 
conducted. 

Professor Percy A. Hillhouse, D.Sc., referring to 
the question of who is the designer of a ship, said 
that a ship was the product of thousands of minds. 
The shipowner must decide the speed of the vessel, 
the cargo capacity and the number of passengers. 
These he specified together with any limitations of 
draught to be encountered in the service and the 
height of masts and funnels which could be permitted, 
in view of the bridges which must be passed under. 
Some peculiar requests were sometimes made, as 
for instance the stipulation he once saw that when 
all the passengers were at one side of the vessel it 
was not to heel. Again a vessel was once specified 
which was to have a normal full speed of 14 knots, 
but be capable of attaining 20 knots in case of 
emergency. The man who designed the key plan 
must be given the credit of designing the ship, for 
it was he who settled the characteristics of the 
vessel. Peculiar conditions were sometimes met 
as for example, when the designer got out the ship 
arrangement and then demanded that the ship- 
builders should accept the responsibility for the ship 
complying with the conditions, although they had 


had nothing to do with the design side of the 
work, 

Mr. Spanner called attention to the statement in 
the paper that little, if anything, can be done in the 
design to prevent collisions at sea, and then described 
a proposal in which the forepeak was made in such 
a way that it could be rammed in without carrying 
back the thrust to the bulkhead. The principal 
value his proposal had, he said, was in depriving 
a vessel of the power of piercing another ship. 

‘Sir John Biles then replied and first thanked M. 
Doyére for his complimentary remarks. He com- 
mented on the action of Sir Archibald Denny in 
wiping out all his hypercritical remarks on the 
limitations in the deductions that can be made 
from experimental tank work, so far as their present 
knowledge extended, as being not the expression of 
the scientific side of his nature. Sir Archibald 
was surely not satisfied that the ship experiences 
and model results were in absolute harmony. 
Lately he had re-read Mr. Baker’s book, and in it 
he was obliged to say that there was a gap in 
their knowledge on the question. The point was 
this. Although a 5 per cent. disparity between the 
model deductions and the actual experience might 
be thought quite reasonable it was still necessary 
to obtain full knowledge. This figure might be due 
to the different effects of two actions, the first 10 
per cent. acting in one way and the second, a fault 
of 5 per cent., the other way. With complete know- 
ledge the 10 per cent. disparity might be eliminated. 
Professor Hillhouse had dealt with the human side 
of the question in his characteristic pleasing way. 
He was not sure that Mr. Spanner found fault with 
what was said on the paper in regard to collisions. 
The directions in which the naval architect was 
interested in questions of safety at sea was on 
questions relating to time for boat lowering and 
sub-divisions of ships. The method of avoiding the 
results of a collision suggested by Mr. Spanner might 
be in the right direction. The proposal, as he 
understood it, he said, was to ensure that the 
stem would fall in like a concertina on hitting any- 
thing ; and would act as a buffer in the end of the 
ship to cushion the shock. 

The President then expressed the thanks of the 
members to Sir John Biles for the interesting 
contribution he had given them for the opening of 
the summer meeting, and the members extended a 
vote of thanks to the author. 


ADVANCED Nava Basks. 


The Secretary, Mr. R. W. Dana, then read the 
paper on ‘* Advanced Naval Bases,” contributed 
by Mr. 8. F. Staples and Capt. D. J. Munro, C.M.G., 
in the absence of the authors. This paper is re- 
printed on page 837 of this issue. 

Admiral Niblack, in opening the discussion, 
said he could not agree with the authors in regard 
to their concluding paragraph, in which they referred 
to a floating base as an alternative to a permanent 
naval base at Singapore. Invergordon could not 
be regarded as an advanced naval base, but as a 
secondary form of permanent base. What he 
would term an advanced naval base would be one 
at, say, Zeebrugge during the European War. 
What was referred to in the paper was better 
named as a mobile floating base. The position where 
such a base would be located was a subject that 
would be decided by the strategist. Once the 
position was settled, not only must the floating 
base be taken to its position, but it must be kept 
supplied with various resources and effectively 
fortified. In their paper the authors passed over 
all these circumstances very lightly. In the 
American Navy they had what they termed a 
Control Force under an Admiral. In reality, it 
was an advance base force. In the paper it was 
suggested that the floating dock would be towed 
into position and that a ship containing cables, 
&c., would go on before to prepare moorings. 
In all these operations naval vessels would need 
to be drawn off for protection. He was not finding 
fault, he said, with the suggestion of mobile bases, 
but rather with the proposal that they were com- 
parable in respect of duty with permanent bases. 
Singapore, he thought, was an ideal situation for 
a main advanced base. 








Captain Altham, R.N., agreed with the ideas 
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expressed by the previous speaker. Modern ships 
of war needed a jumping-off place in which they 
could remain until attack became possible. The 
primary issue in questions of bases of any type 
was not cost or the provision of employment for 
workmen, but Imperial defence. To send a battle 
fleet far from its base without facilities for repair 
was to court disaster. In any case, the provision 
of floating workshops was not sufficient for the 
purpose of effecting heavy repairs thousands of 
miles away from home. The sending out of all 
the floating equipment necessary for an advanced 
base of the type suggested in the paper would 
mean a great strain on shipping and chaos at the 
advanced base. The costs given in the paper 
demanded reconsideration. The cost of towing 
the base out to position, the provision of moorings, 
the cost of upkeep, must all be considered, and when 
that was done the financial advantage shown by 
the figures in the paper would be wiped out. The 
life of the floating equipment was only 25 years, 
whereas a permanent base would be useful almost 
indefinitely. 

Mr. W. J. Berry, Director of Naval Construction, 
said the modern warship was a highly complicated 
structure and had highly-powered and lightly-built 
machinery. She also carried a large and intricate 
electrical installation with many miles of wire and 
hundreds of motors, besides many delicate instru- 
ments for working and fighting the ship. She was 
also the home of several hundreds of men. It 
was quite obvious that such ships would soon be 
inefficient if they could not rely on a base for dock- 
ing and refitting. Even early types of warships 
were largely dependent upon a base for their 
efficiency, and modern progress had accentuated 
this dependence. 

With reference to the technical parts of the paper, 
with which they were most closely concerned, 
there was one matter of great interest to a naval 
architect—the design of the floating dock proposed. 
He was in agreement with the authors’ views on 
the usefulness of floating docks, and their advantages 
over graving docks, under certain conditions, had 
been clearly stated in the paper. He concurred also 
in the remarks on the necessity for any dock to be 
able to receive a damaged ship of great draught. 
A floating dock could be sunk in emergency much 
deeper than her normal depth line ; service docks 
had, in fact, been lowered until the top deck was 
practically awash at oneend. A floating dock could 
also be trimmed or listed to any reasonable extent ; 
and this also was occasionally very useful when 
docking a badly damaged ship. One difficulty 
that arose with a large floating dock was the depth 
of water required at the site in order to allow the 
dock to be sunk. It would be of interest if the 
authors would state this depth for their dock when 
sunk to take a 42-ft. draught ship. He noted that 
they proposed to increase the draught of a dockable 
ship to 45-ft. by making the height of blocks 
18in. This hardly seemed practicable, for it would 
be extremely inconvenient even to scrape and paint 
the plating in this space, and no bottom repairs 
could be carried out under such conditions. As to 
the adequacy of the design for the purpose intended, 
it must be remembered that the life of a dock is 
much longer than that of a fighting ship ; and it was 
well when fixing the dimensions of a dock to have a 
substantial margin in every dimension and in lift, 
over the strict necessities of the moment. Fore- 
sight was also required in providing sufficient 
structural strength for all likely systems of loading. 
This was done without much trouble in a dock 
intended for use with merchant ships; but in 
warships concentrated loads were met with which 
added to the difficulties of floating dock design. He 
did not know whether the authors had made any 
provision in their design for such concentrations of 
weight ; the structural weight and cost of the 
dock might be appreciably increased if they had 
not done so. 

It had been found that dock workshops were liable 
to be cramped, and it was frequently impossible to 
get large work down to the machines. In this 
design special arrangements, large openings in the 
decks and a trolley way, had been adopted to 
overcome the difficulty as far as possible. It was 
also noticed that there were four travelling cranes 





installed—a number that had been found necessary 
on account of the large amount of light gear to be 
rapidly lifted or moved. 

Sir Eustace Tennyson d’Eyncourt agreed that, 
when carefully considered, floating docks had many 
advantages over graving docks. The difficulty of 
moving them were such that all sorts of considera- 
tions arose and added enormously to the risk. In 
times of war such hazardous undertakings required 
a great amount of screening and defence. They had 
to balance the advantages and disadvantages, but 
it must be remembered that a floating base of the 
type referred to could only be an adjunct to the 
main base and not a substitute for it. 

Le Contre Amiral C. C. Zegers Rijser discussed 
the question of strength of an advanced naval base 
and pointed out that it might be necessary for the 
fleet to return to it to defend it. 

Sir Westcott Abell thought Admiral Niblack 
had misconceived the intention of the authors. 
Every world-power had to prepare to meet attack, 
but it came from an unknown direction. The main 
strategic centre of the British Navy had changed 
within our memory from the Mediterranean Sea 
to the North Sea. It was also to be noted that 
in addition to these ever-changing conditions, when 
the number of fighting ships had to be cut down 
by agreement, they must make additional pro- 
visions for repairs. One point was not mentioned 
in the paper. It was that the locations of fixed 
bases were known whereas the position in which it 
was intended to place a movable base was not pre- 
viously known. Advanced bases of the type sug- 
gested by the authors demanded every considera- 
tion from the naval authorities. 

Admiral Power said he had no hesitation in back- 
ing up floating docks. They were valuable assets, at 
any rate in association with other docks. It would 
be folly to think of towing a floating dock across the 
ocean after war was started. One of the first things 
to be done at Singapore was to send a floating dock 
out and afterwards go on with the graving dock. 
When a floating dock was intentionally immersed 
it was no more vulnerable than any other dock. 

When Mr. Staples, who had arrived during the 
discussion, was asked to reply, he said he had been 
in a motor accident earlier in the day and would 
prefer to deal with the questions raised in 
writing. 

Mr. Lionel Clark said the idea of floating docks 
was an old one. Bilge keels and now bulges had 
made much of the permanent dock equipment 
useless. A floating dock did not take long to build, 
and when it was finished the conditions did not 
so change as to make its reconstruction necessary. 

The Duke of Northumberland expressed the 
thanks of the members to the authors for the pre- 
paration of a paper which had created such a good 
discussion. 


STEERING IN SHALLOW WATERS AND CANALS. 


Mr. G. S. Baker then presented his paper on “‘ The 
Steering of Ships in Shallow Waters and Canals,” 
in which he gave an account of research work on 
a number of ships and models. The results of 
tests to determine the forces acting upon and the 
manceuvring value of different types of unbalanced 
rudders in deep water have already been published 
by Mr. Baker and his colleagues in two papers 
(see ENGINEERING, vol. cxiii, page 364, and current 
volume, page 243). The work covered by this 
paper was an extension of the earlier work. Tests 
were made on models in shallow water, practically 
unlimited in area on shallow water.with a deep 
channel in one part, and in a channel proportioned 
to represent the Suez Canal. Tests with actual 
ships were also made in the Canal. 

The conditions which existed around a ship 
moving in shallow water, he said, differed con- 
siderably from those in deep water in two important 
respects: the flow around the ship was no longer 
truly three-dimensional, and the sea room was 
restricted, and consequently more accurate steering 
was necessary. The change from three- to two- 
dimensional flow increased all the pressure and 
velocity changes in the water. This had a most 
important effect on the afterbody. The streams 
had to close around the stern in more or less hori- 
zontal planes, and, therefore, with greater curva- 
ture than when the flow was three-dimensional, and 








this more rapid closing in of the streams had’to be 
accomplished with greater rate of change of pressure 
than before. Breakdown in flow was, therefore, 
more likely to occur in shoal water. This could be 
seen in the great increase of eddy formation at the 
stern of any model or ship when moving from deep 
to shallow water. These great changes in pressure 
and the additional eddy formation caused an in- 
crease in resistance to propulsion, which became 
more pronounced as the channel was made more 
restricted. A second effect of the pressure changes 
was an increase in virtual mass represented by the 
ship and its stream line system. Underneath the 
ship the water gap between the hull bottom and 
the sea bottom was restricted and the difficulty of 
maintaining steady streamline flow at this part 
was aggravated by the frictional drag of the hull. 
Spasmodic variation of flow was liable to render the 
ship directionally unstable, particularly if the action 
occurred in the fore body. When a ship was in a 
dredged channel or canal the flow of water past 
the ship was different on the two sides, unless it 
was able to keep to the centre of the waterway. 
Any variation in the depth of the channel on the 
two sides caused an important effect on the char- 
acter of the flow and resulted in unequal pressures 
on the two sides of the hull. The differences in 
pressure on the two sides of the ship exerted a 
movement tending to make the ship yaw. In 
approaching a bank, the tendency was to make the 
ship sheer off the bank or cut into deep water. 
Whatever the steering value of a rudder may be in 
shoal water, therefore, it had to deal with a larger 
virtual mass than in deep water, and contend with 
yawing moments not there experienced. 

The tests gave results, so far as they may be 
generalised on, which indicated that the increase in 
virtual mass in shoal water was much greater than 
was supposed. It was suggested that the yawing 
moment was in part due to the increased fin effect 
obtained from the hull deadwood in the two- 
dimensional flow of shoal water, compared with the 
three-dimensional flow in deep water. In part, it 
was due to the propeller conditions. If it were 
assumed that the propeller slip was 32 per cent. 
this would increase to 49 per cent. with an average 
drop: of speed of 25 per cent. in the Canal. The 
thrust of the propeller in shoal water would then 
be more than double that in deep water at the same 
speed, and the pressure on unit rudder area in the 
slip stream would be nearly 30 per cent. greater 
than in the deep water slip stream. This value rose 
to 60 per cent. under the conditions of some of the 
experiments. The relatively high velocity slip 
stream must mean a considerable drawing of water 
to the propeller and a slowing down of the flow aft 
in the surrounding water. It was evident from the 
results that the slip stream played a greater part 
in shoal water than in deep, and that for good 
steering, propellers should be placed sufficiently 
close together to ensure that the stream lines between 
the races are not adversely affected by them. The 
tests also showed that in shoal water the time taken 
by the ship to turn a given small angle off its 
course was longer than in deep water, and the delay 
was largely due to the longer time taken to start 
the yaw. The side banks of a canal increased this 
unsteadiness because of the large yawing moment 
produced by the ship getting near one of the banks. 
Unsteady steering began to show when the draught 
exceeded 0-7 times the depth of water, but any 
attempt to go at high speeds also produced it. 
The limiting good speed in the Suez Canal for the 
ships upon which observations were made was 
about 7 knots for draughts of 23 ft. or less, and 
6-5 knots for 26 ft. draught. With a following tide 
or an ineffective rudder, lower speeds must be 
adopted. In twin-screw ships the rudder should 
swing into the screw race at a fairly small angle. 
In cases where this angle was over 15 degrees, the 
reputations of the ships for service in the Canal 
were not good. When a ship through being near a 
bank developed a bad sheer across the Canal and 
the helm appeared insufficient to stop it, the better 
manceuvre was to stop the engine on the bank side 
rather than go full ahead on the other engine. 
It was wrong to go astern on the engine at the bank 
side. The results showed the necessity for the 
provision of some trustworthy means on the bridge 
to indicate the exact position of the helm at any 
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instant and the rate and direction of revolution of 
the engines. 

Mr. Barnaby referred, in opening the discussion, 
to one of the ships he was interested in on which 
tests were performed by Mr. Baker. All the 
deductions from the experimental work were fully 
borne out in actual experience. He expressed his 
pleasure that Lloyd’s had allowed the increased 
size of rudder suggested by Mr. Baker without any 
change in the stock, for it was evidence that they 
appreciated that the stock in use was not subjected 
to anything like the stresses, in the canal service, 
to which it could reasonably be subjected. 

Sir John Biles spoke of a case where a skipper 
had refused to sail his ship again on a service which 
included narrow channels unless new rudders were 
fitted. Mr. Baker reproduced the exact con- 
ditions in the tank, demonstrated what had occurred 
and then, after some experimental work, provided 
a*solution. Such cases were good evidence of the 
value of tank experimental work. 

Mr. Baker, in reply, said he had little to do but 
thank the contributors for their kind remarks. 
It was not always easy to get facilities for full- 
scale experimental work, such as was referred to in 
the paper, and he thanked those people who had 
granted him facilities. At one time portable pieces 
were added to rudders on the canal service, but he 
had found that they had no practical effects except 
that they made the ship officers steer more carefully. 

Sir Thomas Fisher, who arrived during the reply 
to the discussion, added his testimony to the 
value of the work done at the experimental tank 
by referring to steering troubles experienced in 
the St. Lawrence, and how solutions were found 
for them at Teddington by experimenting on the 
tank after modification to represent the conditions. 

The President then congratulated the author on 
the value of his experimental work and expressed 
the thanks of the Institution for a very valuable 
contribution. 


PASSENGER Suip DESIGN. 


The paper submitted by Messrs. John Anderson 
and Robert Steele, B.Sc., on “ Passenger Ship 
Design from an Independent Point of View,’ which 
we reprint on page 839 of this issue, was then taken 
as read and discussed. 

Mr. A. C. F. Henderson expressed the opinion, in 
opening the discussion, that it was impossible to 
eliminate the carrying of cargo from such a ship as 
was considered in the paper. In the tables given 
in the paper he found some matters requiring 
explanation. First there seemed to be no reason 
why the fresh water carried should be less for the 
proposed ship than in the Type one. Again, the 
tigures relating to freight rates he could not accept. 
Ships could not be run on the Atlantic to-day 
without cargo. Gradual evolution was what 
caused a change of type to suit altered conditions. 

Mr. R. J. Walker pointed out that the figures 
obtained in the running of geared turbines were 
much better than those given in the paper. 
There were many advantages possessed by the 
geared turbine. It was said in the paper that oil 
engines consumed approximately 40 per cent. of 
the fuel per horse-power required for an oil-fuel 
geared turbine installation. This should be 70 per 
cent, and when the other factors were brought 
into the consideration, such as the use of high- 
pressure air heaters, etc., the balance was in favour 
of the geared turbine drive. 

Mr. F. H. Alexander, M.Sc., welcomed the re- 
consideration of the question of separate ships for 
passenger and cargo services. No constant solution 
was possible, as improvements in ships’ machinery 
and fuel changed the ratio between capital employed 
and operating expenses. Failure in the attempts 
made to run vessels exclusively for passenger traffic 
had nearly always proved to be failures because 
they were given uneconomical speeds. If there 
was no greater time spent in port than was necessary 
for fuelling it became possible to carry on a definite 
service with fewer ships. He cited a case where it 
was possible to run the service with six vessels in 
place of the nine otherwise necessary, because of 
the time of detention in port to deal with the con- 
siderable amounts of cargo that were carried. Were 
intermediate ships done away with and the two 





classes of traffic dealt with in vessels designed to 
suit their specific requirements the same volume of 
work could be undertaken on less capital and would 
give an increase of gross profit, which pre-war 
figures showed us might be not less than 30 per cent. 

Mr. John Anderson, in reply, said they had simply 
put forward an extreme proposal showing what 
could be obtained by adopting a pure passenger 
ship. Those doubting some of the figures given 
of the costs, should make allowance for the great 
reduction in dimensions obtained for the proposed 
ship. Mr. Walker showed a difference of outlook 
on the question of relative efficiencies of oil engines 
and geared turbines, but he did not expect anyone 
would claim that the oil fuel used for an oil-fired 
geared turbine installation was 70 per cent. of that 
used in oil engines. 

The Duke of Northumberland said that although 
the paper had not been read at the meeting it was 
to be regarded as a very valuable contribution to 
their proceedings. He congratulated the authors 
and called for a vote of thanks to them. 

The meeting was then adjourned. 


(To be continued.) 





THE INSTITUTION OF GAS ENGINEERS. 


Tue Annual General Meeting of the Institution of 
Gas Engineers was held on June 24, 25 and 26, at 
the Institution of Electrical Engineers, and a party 
representing the Institution left on Thursday 
afternoon for Paris to attend the Centenary of the 
Gas Industry in France, the Jubilee of the Société 
Technique de I’Industrié du Gaz en France, and the 
Gas Exhibition. The chair was taken by the 
President, Mr. Samuel Tagg, M.Inst.C.E., and over 
half the 1,050 members of the Institution were 
present. 

After formal business the Institution Gold Medal 
was presented to Mr. Stephen Lacey, B.Sc., for his 
paper on ‘ Flow of Gas in Pipes,”’ and the first 
Diplomas in Gas Engineering were presented under 
the Institution’s Education Scheme, which was 
initiated early last year. 

Mr. Tagg’s Presidential Address was devoted to 
a survey of progress in the gas industry since the 
Institution was founded in 1903, and ofits technical 
and industrial outlook at the present time. Tech- 
nically the period has been marked by the introduc- 
tion of higher carbonising temperatures through the 
use of more refractory materials, the relief of 
manual labour by mechanical means, the develop- 
ment of vertical retort practice and simultaneous 
water gas production, the improvement of plant for 
making carburetted and other water gas, and for 
complete gasification, and the adoption of waste 
heat boilers. In spite of the reduced consumption 
in burners through the introduction of the inverted 
incandescent burner the volume of gas sold has 
increased by 2-3 per cent. per year, and the load 
factor has increased from 56 to 69 per cent. The 
British Commercial Gas Association, founded in 
1911, has had unqualified success in its work of 
publicity and propaganda ; gas undertakings have 
been united more closely by the formation of the 
National Gas Council in 1916 ; and by the research 
work of the Investigation Committee and otherwise 
the Institution has co-operated with other technical 
bodies and with individuals, including makers of 
plant and appliances, in the attack on the technical 
problems that await solution. 

The history of the growth of the electricity service 
during the same period and the improvement in 
load factor and profits that has been found to result 
in some areas from the adoption of multi-part tariffs 
must stimulate gas undertakings to continue the 
development of their industry and of the more 
attractive service it can offer in most competitive 
fields. In the important department of cost the 
improved load factor of gas has reduced the 
average capital charge and interest cost per 
million cub. ft. sold, though—probably through 
expenditure on prepayment installations — the 
capital expenditure per unit plant capacity was 
higher in 1921 than in 1883. Some companies may 
find it desirable to increase their provision for 
depreciation, and at the best no reduction in the 
costs of coal, oil or labour is likely, though the 








friendly relations established with labour have 
facilitated the reasonable adjustment of wages in 
accordance with the cost of living. The prospect of 
further reductions in the cost of gas, already low 
as compared with either pre-war rates or the cost 
of other sources of heat energy, depends therefore on 
extension of business, increased values for coke and 
higher production efficiency. 

The reduction in the calorific value of gas has 
reduced the amount of coke on the market and thus 
increased its price ; but this increased value of coke 
with the consequent reduction in the cost of coal gas 
is likely to increase the production of coal gas in place 
of water gas, and again produce a surplus of coke, 
for which new markets may have to be developed. 
Growing public recognition of the evils of uncon- 
sumed smoke make it likely that an acceptable 
solution of the smoke problem would be found, and a 
sufficient market for surplus coke, if by low tempera- 
ture carbonisation or otherwise a solid smokeless 
fuel could be produced to compete in price with 
coal and be as attractive in use. Such a manufacture, 
if it turns out ultimately to be technically and 
economically practicable, would almost certainly 
pass into the experienced hands of the gas industry. 
In the meantime practice is tending in the direction 
of the single stage total gasification of coal and the 
partial gasification of coke by steam ; and on this 
and similar questions the Institution’s Investigation 
Committee should use the Woodall experimental 
carbonising plant in the University of Leeds to 
undertake enquiries that are beyond the resources 
of most undertakings, and submit the results and 
safe conclusions from them to a wide circle of 
workers. In addition to its valuable work on the 
survey of national coal resources and other general 
investigations the Fuel Research Board is rendering 
particular service by co-operating on.other questions 
of national importance relating to high temperature 
carbonization. There is room and need for further 
work, such as the Institution’s Committees are 
contributing to the elucidation of practical problems, 
in the accurate collation of individual experience 
and in the standardisation of common components 
of plant, such as the standard specification for 
refractory materials that the Institution has co- 
operated in preparing; and with this object a 
Director of the Institution’s technical activities 
should be appointed. 

The Institution seeks the co-operation of users 
and of manufacturers of plant in its various activi- 
ties. Its Education Scheme, approved in February, 
1923, has been successfully introduced, and will 
surely and certainly help to progress in the industry. 
The great co-operative exhibit at Wembley leaves 
little doubt that, if further funds are wanted for 
developing the service, the industry will find them. 
The common interest of the bodies concerned, the 
wide co-partnership of employees with the under- 
takings for which they work, and the public benefits 
of an extended use of gas fuel, will assure and 
quicken this development. 

The Annual Report of the Council and the Report 
of the-Advisory Committee on Education were 
presented. From the latter report it appears that 
the education scheme is proceeding satisfactorily in 
England, is expected to be in full operation in 
Scotland next session, and should be extended to 
include lower grades of the gas service. 

The Mayor of Preston, Ald. Matthew, attended 
in order to express the high esteem in which the 
President of the Institution, who is gas engineer of 
that town, is held by his fellow townsmen. 

Mr. J. Ferguson Bell, M.Inst.C.E., engineer of the 
Derby Gas Company, was elected president for 
next year, and on the invitation of the Corporation, 
it was resolved that the next annual meeting should 
be held in Derby. 

Reports of the Gas Investigation Committee on 
Aeration in Atmospheric Burners, Waste Heat 
Boilers attached to Continuous Vertical Retorts, and 
Standard Methods of Testing Gas Cookers, were 
received and discussed. 

Mr, A. G, Lane read a paper on the Regenerative 
Coal Gasification at Aylesbury. This is a process 
devised by Mr. M. W. Travers, F.R.S., and Mr. F. W. 
Clark, for complete gasification, in which the blow 
gas from a generator similar to the ordinary water- 
gas producer gives up sensible heat to a regenerator, 
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in which it is supplied with secondary air as required, 
and this heat is recuperated by the steam and by a 
circulation of gas from the outlet main. The hot 
gases pass through an upper continuation of the 
cylindrical generator, and there at once carbonise 
the coal that provides the coke for the generator, 
and in the early part of this period get enriched 
with gas from the coal. Arrangements are provided 
for controlling the direction and proportions of the 
steam and circulating gases and the rate of circula- 
tion in accordance with the readings of gauges on 
Venturi meters. The Aylesbury plant has a much 
higher capacity than the demand, and by reason of 
having had to utilise pre-existing elements is not 
proportioned as it would otherwise have been. The 
consequent very intermittent working detracts 
considerably from the thermal efficiency of the plant ; 
but nevertheless it has shown a substantial gain in 
the aggregate therms produced over what would 
have been obtained by the combination of the water 
gas and carbonisation processes operated separately. 
The system includes also special patented arrange- 
ments for condensing the steam at the period when 
it is mixed with rich gas from the carbonising 
chamber, and for carbonising with oil when 
desired. 

A paper by Dr. S. Penton and Professor J. W. 
Cobb, described investigation in continuation of 
work reported by the authors last year on the gasifica- 
tion of coke insteam. In the present paper special 
attention was paid to rates of gasification and the 
composition of the gas, separate work being done 
on medium temperature (900 deg. C.), high tem- 
perature (1,270 deg. C.) and bye-product (metal- 
lurgical) coke. The experiments were on a labora- 
tory scale, and to some extent are explanatory of 
results previously obtained by the Gas Investigation 
Committee in large-scale experiments. 

A paper was read by Mr. W. Emery on Silica Gas 
Retorts, and Mr. J. P. Leather, the honorary secre- 
tary of the Committee, introduced the report of the 
Refractory Materials Joint Research Committee, 
together with a number of reports to the British 
tefractories Research Association, presented by 
permission of the Research Department. 

Mr. Gibson read a paper on “‘ The Construction of 
New Coal Gas Works at Garston.” 








THE FACTORIES BILL. 


It has been known for some time that the Home 
Office were engaged in the drafting of a new Bill to 
consolidate and amend the existing factory legisla- 
tion. The result of their labours is the Factories 
Bill which is now awaiting a second reading in the 
House of Commons. The Bill extends to just under 
one hundred pages of type, and the labour involved 
in its preparation must have been very great ; but 
it will be of the greatest advantage to employers 
and their advisers to have practically the whole 
legislation on the subject in one statute instead of 
having to trace it through some nine or ten statutes, 
as at present ; and, under reservation of all criticism 
of the clauses of the Bill, we think the Home Office 
and the Factory Department are to be congratu- 
lated on their effort to consolidate and simplify 
the existing legislation. The Bill will require to be 
carefully considered by all the interests concerned, 
and in the present article we propose, without 
offering criticism, to draw attention to the main 
alterations of the existing law which are involved 
in the Bill, so far as these are likely to affect the 
engineering industry. 

Perhaps the most striking feature of the Bill is 
the abolition of the existing distinctions between 
factories and workshops and between textile and 
non-textile factories. The provisions of the Bill 
apply equally to factories, whether textile or non- 
textile, and workshops. This results at least in 
simplification. 

Part I deals with general health provisions, and 
includes some requirements as to the maintenance of 
a reasonable temperature in workrooms and the 
provision of sufficient and suitable lighting. The 
Factory Department have for some time been 
investigating the problem of the setting up of 
standards of lighting for factories, and it is significant 
that in clause 6 power is given to the Secretary of 
State to prescribe by special order a standard of 








sufficient and suitable lighting. The difficulties 
involved in an attempt to prescribe such a standard 
would be very great, but it seems probable that 
when the Factory Department have progressed 
sufficiently in their investigations the attempt will 
be made. 

Part II contains general safety provisions, many 
of which are new and call for carefyl examination 
from the technical and practical point of view. 
Clause 16 contains novel provisions :—In the case 
of any machinery constructed after the date of the 
passing of the Act no set-screws, bolts, or keys 
on any revolving part are to be allowed to project, 
and all spur and other gearing is to be completely 
encased ; and any person who sells or lets on hire 
any machine constructed after the date of the passing 
of the Act which does not comply with these require- 
ments is to be liable to a fine not exceeding 1001. 
Some of the safety provisions regarding steel boilers 
are new, and there are new provisions regarding 
steam receivers and compressed-air receivers ; and 
the Bill provides almost anxiously for means of 
escape in case of fire. 

Part III concerns general welfare provisions. The 
provision of facilities for washing has in the past 
been rather a vexed question. Some employers who 
have gone to considerable expense in fitting up 
wash-hand basins have found that they were little 
used, and the maintenance of supplies of towels and 
soap has led to difficulties which need not be 
specified. Under the existing legislation and some 
of the existing statutory orders such facilities have 
to be provided in certain “ dangerous trades,” but 
clause 39 makes the provision of wash-hand basins, 
soap, and towels compulsory in all factories. Where 
more than twenty persons are employed there is to 
be at least one fixed basin for every ten persons. 
By clause 41 there is to be provided for the use 
of all female workers whose work is done standing 
a sufficient number of seats to enable them to take 
advantage of any opportunities for resting which 
may occur in the course of their employment. 
Surely this is too vague. Clause 42: There 
is to be provided for the use of all persons 
employed suitable accommodation for clothing put 
off during working hours, with such arrangements as 
are reasonably practicable for the drying of wet 
clothing. The expense involved in compliance with 
this will require serious consideration. Clause 45 
requires that every person employed shall be allowed 
a weekly rest of not less than 24 hours between 
6 p.m. on Saturday and 6 a.m. on Monday, but 
after consultation with organisations of employers 
and of workers the Secretary of State may exempt 
special industries on the ground of the exigencies 
of the work. The case of continuous processes will 
obviously require special consideration. 

Part IV contains special provisions and regulations 
regarding health, safety and welfare. 

Part V deals with the notification and investigation 
of accidents and industrial diseases. To a great 
extent this repeats the existing provisions, but 
clause 69 is a new provision to the effect that where 
a Court holds a formal investigation into any acci- 
dent, or case of disease, occurring or contracted in a 
factory the Court may require the expense of the 
investigation to be paid by any person summoned 
before it who appears to the Court to be responsible 
for the occurrence. 

Part VI contains important provisions as to the 
employment of women and young persons under 
18 years of age. The permissible hours of actual 
work are reduced from 60 per week, as at present, 
to 48; but the periods over which the employment 
may be spread are more elastic than at present. 
Further, women and young persons are not to be 
employed continuously for a spell of more than 
44 hours—instead of 5 hours as at present—without 
an interval of half an hour for a meal. Clause 91 
gives effect to many of the recommendations in the 
recent Report of the Departmental Committee on 
the Medical Examination of Young Persons for 
Factory Employment. Instead of certifying sur- 
geons we are to have “ appointed doctors.” Young 
persons under 18 years of age—not merely 16, as at 
present—are not to be employed in factories until 
they have been certified by the appointed doctor to 
be fit for the employment; but the certificate, 
instead of being limited to employment in a parti- 








cular factory, may be given in respect of employ- 
ment in any group or class of factories or in any 
particular process or class of work. 'The Depart- 
mental Committee advised that the school medical 
records of the young persons should be made 
available to the appointed doctors so far as 
necessary. The Bill provides for this being done 
confidentially. Clause 87 simplifies the existing 
provisions as to the night employment of young 
persons, but it does not seem to make any real 
change so far as engineering is concerned. 

We may pass over Parts VII and VIII. 

Part IX is important. At present in textile 
factories, and in the case of moulders in iron and 
steel foundries, and in some special types of non- 
textile factories, particulars are to be given to 
piece-workers to enable them to compute the total 
amount of their wages. This is now to be extended 
to practically all piece-workers in factories, whether 
textile or non-textile. Many of the requirements 
are the same as those already applicable to non- 
textile factories, but it may be a question for con- 
sideration whether they can be successfully applied 
to the varied work done in engineering establish- 
ments. 

The remaining parts of the Bill contain many 
miscellaneous and administrative provisions, and 
it need scarcely be said that penalties and legal 
proceedings are not forgotten. Generally speaking, 
the penalties under the existing legislation are 
substantially increased. 

The Act is to come into operation on January 1, 
1925, but, except where specially provided, it is not 
to extend to Northern Ireland. 

To sum up, the main amendments in the existing 
law, so far as engineering employers are concerned, 
seem to be :— 

(1) The abolition of the distinctions between 
textile. and non-textile factories and between 
factories and workshops. 

(2) The reduction. of the hours of employment of 
women and young persons. 

(3) The requirement of a weekly rest day. 

(4) The requirement that particulars of work and 
wages are to be given to piece-workers in non-textile 
as well as in textile factories. 

(5) The increased stringency of the safety pro- 
visions. 

(6) The requirements as to the provision of 
washing facilities and cloakroom accommodation. 

We commend the Bill to the consideration of all 
engineering employers. 








18-FT. BED UNIVERSAL PLANO-MILLING 
MACHINE. 


A PLANO-MILLING machine of unusual capacity, 
built by Messrs. Kendall and Gent (1920), Limited, of 
Gorton, Manchester, is now being erected at the works 
of the North Eastern Marine Engineering Company, 
Limited, of Wallsend-on-Tyne. The machine is 
primarily intended for machining the segments of 
large Diesel engine beds, but is of such ‘a universal 
character that it can deal with most of the large castings 
used in the construction of marine engines generally. 
It can also be used for slab milling by means of a 
horizontal mandrel, either carried right across the 
machine and driven by both horizontal spindles or 
from one side spindle only. 

Castings up to 18 ft. in length, 12 ft. in width, and 
8 ft. in height can be accommodated. The drive is 
by a series of electric motors, two of 35 h.p. each 
being coupled to the two vertical spindles, permitting 
of independent working, while one of 70 h.p., of variable 
speed, actuates the two horizontal spindles. A fourth 
independent constant speed reversing motor of 20 h.p., 
coupled direct to a change-speed box, drives the feed 
and quick traverse. A wide range of feeds with constant 
speed quick traverse is obtainable. The cross slide is 
about 28 ft. in length, weighing, with saddles, about 
28 tons. The table is 12 ft. 6 in. wide and is provided 
with three bearing ways and holding down slips, inside 
and outside. Twin worms, with heavy ball-thrust 
bearings, govern the motion, gearing into two semi- 
circular racks. An equalising motion distributes the 
work to the worms. The face cutters are 24 in. in 
diameter. ‘The two vertical spindles are spring 
balanced, each being fitted with slow variable feed and 
quick run motion along the cross slide. Each saddle 
feed works independently, slip motion being provided 
to avoid the feeds fouling one another. The side heads 
are balanced and fitted with variable milling feeds and 
quick-run motion up and down on the face of the 
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uprights, variously adjustable, and may be controlled 
from both sides of the machine. Spur gearing connects 
the 70 h.p. motor situated at the left-hand side of the 
machine directly to the first driving shaft. Any 
spindle may be stopped. A hand motion at the base 
of the right-hand upright is provided, by means of 
which the machinist can adjust the saddles on the 
cross slide, on either or both side heads on the uprights, 
or all simultaneously. All gearing, with the exception 
of the first driving pinions, which are of compressed 
paper with mating gear of cast iron, are of steel. 
The shafts and screws are of 40-ton steel. At full 
capacity 160 cub. in. of cast iron can be removed per 
minute, the total weight of the machine being 140 tons. 
We will hope to deal with this interesting machine 
more fully in a later issue. 





INDUSTRIAL NOTES. 


Cats for advances in wages were made at a meeting 
held last week end of representatives of the railway 
companies and of the craft, unions concerned. At the 
close the following statement was issued :—‘‘ The 
representatives of the Amalgamated Engineering 
Union, the United Society of Boilermakers and Iron 
and Steel Shipbuilders, and the National Unicn of 
Foundry Workers, met the Railways’ Staff Conference 
in regard to their application for increased rates of 
pay and improved conditions of service for railway 
shopmen. The case of the unions was fully explained 
to the companies’ representatives, who stated that 
several other bodies had put forward representations 
on behalf of railway shopmen. It was arranged that 
after an opportunity had been afforded the railway 
companies of considering the whole of the applications 
submitted, a further meeting should be held with the 
unions represented, on Tuesday, July 8.’’ We under- 
stand that the Amalgamated Engineering Union applied 
for a wage advance of 12s, per week on a national basis, 
with a corresponding increase in piece rates, for all 
engineers employed in railway shops and running sheds. 
They asked also that existing running shed differential 
rates be maintained, the establishment of the principle 
of payment for holidays, a national rate for apprentices, 
revision of the rates of young journeymen, and a super- 
annuation scheme for railway shopmen. The Boiler- 
makers’ Society and the Foundry Workers also want 
an advance of 12s. per week. The National Union of 
Railwaymen has also in course of preparation a pro- 
gramme dealing with improved wages for the railway 
shopmen. The Federation of Engineering and Ship- 
building Trades has lodged a claim for the consolidation 
in weekly wages of the 16s. 6d. per week remaining of 
the original 26s. 6d. war bonus, and for an advance 
of 108. per week. 


A meeting of building trade employers was held last 
Friday in London, following the disputes which have 
arisen in Liverpool and in other cities in regard to the 
national wages agrecment, the summer time number of 
working hours, and overtime work being also contested 
points. At the close a resolution was passed, stating 
that since the various conditions agreed upon and 
communicated to the operatives’ Federation had not 
been carried out, all offers were withdrawn, and that 
there would be no further negotiations unless and until 
all branches of operatives complied with the conditions. 
The resolution also stated that a national cessation of 
work was to take place as and from July 5 with the 
object of insisting upon the observance of national agree- 
ments. Thelock-out is to apply to all federated firms in 
England, Scotland and Wales, and will directly involve 
about 700,000 operatives, members of the 14 unions 
comprised in the Building Trades Operatives’ Federa- 
tion. Mr. Shaw, the Minister of Labour, has suggested 
that the operatives and employers should meet again 
to further review the situation. Meetings are taking 
place to review the whole situation. 





Speaking last Tuesday at the fifty-seventh ordinary 
general meeting of the Ebbw Vale Steel, Iron and Coal 
Company, Sir Frederick Mills, Bart., said that the 
importation of Continental iron and steel had increased 
to more than the pre-war figure, and was now about 
200,000 tons permonth. ‘This steel was produced under 
conditions, both as to wages and hours of work, inferior 
to those obtaining in this country, and, moreover, paid 
nothing to represent the charges which fell on the home 
manufacture in respect of Imperial, local and social 
obligations. He could not see that sufficient confidence 
had been gained in the world of finance to justify a 
hope that international trade was mending. There 
was a large body of public men—honest enough, no 
doubt, but, he ventured to think, misguided—who said 
that the nationalisation of certain key industries 
notably coal, would be for the public benefit. He, the 
speaker, among others, was clearly of opinion that if the 
coal industry were placed under bureaucratic control 
all incentive to keep the cost down would be lost, and 
the price of coal would either rise by leaps and bounds, 


| or coal mining be subsidised by the State. In either 


case, the cost to the community at large would be 
stupendous. When the State dropped the control of 
the coal mines in 1921, some months before it was due 
to do so under the Act, the industry was involving the 
State in a deficit at the rate of nearly a hundred millions 
per annum, and there was nothing to suggest that State 
control would be more efficient in the future than it was 
then. On the contrary, the predatory speeches and 
actions of those responsible for these proposals suggested 
rather that the industry would be administered by men 
almost devoid of technical and commercial knowledge 
and experience. 





In the course of his statements at the annual meet- 
ing of Messrs. John Brown and Co., Limited, Mr. 
Bernard Firth said the total volume of shipbuilding 
construction in progress in Great Britain amounted 
now to one-half of what it was in 1914, whilst the 
volume of naval ship work was only one-sixth. One 
serious aspect, he added, was noticeable in connection 
with shipyard labour, and that was the large number 
of the most skilled mechanics who were seeking and 
finding work outside this country, particularly in. 
America, owing, doubtless, to their feelings of uncer- 
tainty as regarded employment, aggravated in great 
measure by repeated labour disputes. 





The official returns published by the Ministry of 
Labour show that the number of workpeople, other 
than seamen, reported as killed in the course of their 
employment in Great Britain and Northern Ireland 
during May last, was 236. This total is made up as 
follows: Railway service, 20; factories and work- 
shops, 110; mines, underground, 96; mines, surface, 
8; quarries, 2. 





According to statements published in Germany, 
the condition of the labour market in that country 
continued satisfactory on the whole during April, but 
certain signs of weakness were apparent. The in- 
crease in the number of vacancies notified by em- 
ployers was less than in preceding months; in some 
industries there was even a perceptible decline in this 
respect, which, however, was counterbalanced by 
increases in other directions. Reports from trade 
unions showed a continued improvement in regard 
to employment among members of these organisa- 
tions. On April 26, out of an aggregate membership 
of 3,825,581 in 37 unions making returns, 396,864, or 
10-4 per ceni., were out of work, as compared with 
16-6 per cent. in the preceding month and 7 per cent. 
in April, 1923. Statistics relating to short timework- 
ing showed an improvement in April as compared 
with March. The number of totally unemployed 
persons in the unoccupied areas in receipt of out of 
work benefit continued to decline, falling from 462,775 
on April 15, to 310,898 on May 1 and 243,268 on 
May 15. 





The Brussels journal L’#cho de la Bourse frequently 
contains very interesting articles on the economical 
difficulties of the present time. In two recent issues a 
writer deals in detail with a Belgian State scheme 
for granting to a man who has several children a sub- 
sidy in proportion to their number, the subsidy to be 
paid him in addition to his wage or salary. The 
measure, he says, cannot be upheld in strict justice, for 
any man, whatever his situation, should be remunerated 
only according to the amount of work he performs, 
the difficulties of the work and the special requirements 
it necessitates on the part of the man in charge being 
also taken into account. The author points out some 
of the lengths to which such a scheme may be carried. 
We cannot follow him in all his arguments. We may, 
however, note his remarks to the effect that an 
invalid wife may lead to a greater expenditure in 
the family budget than two children; two sickly 
children are, also, generally a greater source of ex- 
penditure than four who are in good health. There 
would be no reason for not allowing lawyers, solicitors, 
architects, physicians, tradespeople, having a large 
family, to charge more for their services or their goods 
than others having no family—but if they did so they 
would soon be bankrupt, unless fathers of other 
families were compelled to subsidise them. 





Tue INstTITUTION OF PETROLEUM TECHNOLOGISTS.— 
In our issue of May 30 last on page 714 we referred to a 
lecture by Dr. W. Forbes Leslie, F.G.S., on ‘‘ The Somer- 
set Oil-Shale Fields” as having been given under the 
auspices of the Birmingham Branch of the Junior 
Institution of Petroleum Technologists. We are now 
informed that the lecture was actually delivered to the 
Birmingham Branch of the Students Section of the 
Institution of Petroleum Technologists, and that there is 
no institution bearing the name “ Junior Institution of 
Petroleum Technologists.” 











ENGINEERING EXPORTS. 


THE exported products of the metal and engineering 
industries represent about one-quarter of the value of 
the total exports of all kinds from this country. 
Table I shows this relative importance, with the per- 
centage of the engineering part of the total exports. 
The table also shows the variation of this percentage, 
which was 25 before the war, and has varied from 
30 to 22 in the last three years. It shows a falling ten- 
dency in the present year, so far as it has gone. While 
the exports generally are increasing, the engineering 
products continue to fall. The fall in prices since 1921 
has, however, the effect of making the general improve- 
ment in export trade appear slower than it really is. 
Thus, if prices had fallen 10 per cent. per year, the 
acceleration 70-72-77 in value would be revised to 
70-77-92 to express the increase of work done. We do 
not suggest that this is the rate of falling prices, but 
merely illustrate the point that to interpret the figures 
as an increase of employment some revision must be 
allowed. The total trade of 1913 is to 1923 as 100 is 
to 150 in value, and if the rise in prices is 50 per cent., 
the amount of employment is the same; and employ- 
ment is less if the rise of prices is more. 

TaBLE I.—The Value of British Exports of all Kinds ; 
of the Engineering Parts thereof and the Percentage. 
Millions of 2. 








Scone Total Engineering Per 
E Exports. Exports. Cent. 
1 2 3 4 

1913.. ey 525-25 132-62 25-25 
1921.. ond 703-40 217-07 30-86 
1922.. dy 719-51 179-84 25-00 
1923.. ae 767-33 170-42 22-21 
*1924,. * 783-46 167-88 21-43 














* The totals of the first five months expressed as an annual 
rate. 
TaBLe II.—Value of the Five Classes of Engineering 
Exports forming the Totals in Table I, column 3. 
Millions of J. 





N.F Imple- | Machi- Ve- 
ments. nery. hicles. | Total. 
4 5 6 7 


1913 | 55-35 12-04 7-13 33-60 24-51 | 132-62 
11-65 9-00 74°60 58-20 | 217-07 
1922 | 60°86 11-52 6°43 51-54 49°50 | 179-84 
1923 | 76-20 14°51 7°41 44-51 27°78 | 170-42 
*1924 |) 78-55 16°48 7°82 42-66 22-38 | 167-88 


























* The totals of the first five months expressed as an annual 
rate. 

Note 2. Steel = Iron and steel in pig, plates, sections, &c. 

Note 3. N.F. Metals = Non-ferrous metals in ingot, sheets, 
sections, &c. 





Note 4. Impl its = Impl ts, tools, scientific instru- 
ments, hardware, and cutlery. 

Note 5. Machinery = Engines and electrical and general 
machines. 


Note 6. Vehicles = Ships, road and rail engines, trucks, motor 
cars and vehicles, cycles, aircraft, &c. 

Table II helps to localise the loss, or relative loss, 
in engineering exports. It consists of the five classes 
forming the totals in col. 3 of Table I, and shows that 
the first three follow the rising tendency of total ex- 
ports—though they fell off slightly in 1922, they 
recovered fairly well in 1923; whereas machinery and 
vehicles fell continuously and rapidly when general 
exports wererising. This may be read as arising export 
of metals manufactured to the stage of engineering 
materials and a falling export of metals fully manu- 
factured for use as machines. Comparing 1922 with 
1923, the fall in the engineering total was 9,432,7001. 
but this is the net result of two contrary tendencies 
which may be stated thus :— 

Fall in fully manufactured products, 28,753,2611. 
Rise in partly manufactured products, 19,320,561. 
The fall in machinery is less serious than the fall in 
ships. It should, however, be considered that ship- 
building has always been subject to more violent 
fluctuations of activity and that the current revival is 
not yet due for record as an export. When all 
allowances are made, there are tendencies towards 
change in our export trade that should be followed 

with attention. 





InpIaN OvERSEAS TRADE.—H.M. Senior Trade Com- 
missioner in India has forwarded to the Department of 
Overseas Trade a survey of the import trade of India 
during the year from April 1, 1923, to March 31, 1924. 
It states that there has been a steady reduction in the 
imports into India of machinery and mill-work each 
year since the boom period of 1919-20 and 1920-21. 
The past year has seen further heavy liquidations of local 
engineering firms. The majority of these liquidations 
have now been made, and it would appear that the figures 
for the past year show the lowest point in the curve. 
There has been a slight increase in imports of railway 
plant and rolling stock, also an increase in those © 
electrical instruments and apparatus and of motor-cars. 
The coal imports fell from 88: ,000 tons to 592,000 tons. 
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ADVANCED NAVAL BASES.* 


By 8. F. Sraprxs, and Captain D. J. Munro, C.M.G., 
R.N. (Retired). 


In this paper it is proposed to call attention to one 
aspect of naval warfare, and from this to deduce 
conclusions as to the direction in which it appears a 
nation should proceed when taking into consideration 
the naval requirements of the future. Although 
strategy is quite outside the ambit of the naval architect, 
yet once the principles of strategy are made clear either 
by the teachings of history or by those responsible for 
the nation’s safety, then it is the business of the naval 
architect to step in and supply the requirements of the 
fighting forces. Since the introduction of steam there 
have been only three naval wars fought between 
nations possessing first-class navies, and in each case 
early in the war the same step was taken by the more 
enterprising of the two belligerents—the establishment 
of an advanced naval base, so that the fleet headquarters 
might be as convenient as possible to what might be 
termed the centre of gravity of naval operations. 
Within due limitations the closer a fleet acts to a 
belligerent coast-line, the more effective will that fleet 
be, as it can keep more ships in service. Ships that are 
detached for repair purposes are of no use to the 
Commander-in-Chief while they are absent, except as 
a reserve. Obviously, the shorter distance they have 
to go for repairs, the shorter time they will be away 
from the effective fleet. In the second place, while 
they are detached in this manner, they are very liable 
to be attacked and damaged; and to protect them 
during voyage, destroyers have to be detached with 
them to screen and guard them, with a resultant reduc- 
tion in the number of destroyers attached to the fleet. 

The first of these three wars was between the United 
States and Spain, when one of the early acts of the 
United States Navy was to take possession of Guantan- 
amo Bay, on the coast of Cuba, to establish there an 
advanced base. In the second—namely, the Russo- 
Japanese War—one of the earliest acts of the Japanese 
Fleet was to seize, for the same purpose, the Elliot 
Islands, some 600 miles nearer to Port Arthur than 
the nearest available Japanese port. The Russians 
had their base at Port Arthur only partially equipped, 
and were at a serious disadvantage in not having a 
dock there. They had a floating crane, and by the aid 
of this and a Scotch carpenter large caissons were 
made and lowered over the holes made by Japanese 
torpedoes ; the caissons were pumped out, and repairs 
made. This, of course, took a very long time, so that 
the bottoms became foul and the ships could not steam 
at anything like their normal speed, thus militating 
greatly against any possible success for the Russian 
Fleet. 

In the world war of 1914-18, notwithstanding the 
fact that the headquarters of the two principal naval 
belligerents were within a few hundred miles of one 
another, still on the British side the same procedure 
was promptly followed, as to those in charge of opera- 
tions this course was found to be absolutely necessary. 
Although the Germans had already an advanced base 
at Heligoland, it seemed so natural to our naval autho- 
rities that they would endeavour to push out a base 
still closer to the scene of probable activities,that several 
expeditions were sent out by us for the purpose of 
locating rumoured bases on the Norwegian coast and 
among the Scottish islands. In the historical work of 
Admiral Viscount Jellicoe, The Grand Fleet 1914-16, 
we read on pages 90-1: ‘It was reported that the 
Germans had established a base in lat. 62 N. on the 
Norwegian coast (the exact position unknown)”; and on 
page 95: “‘ This flotilla (the Fourth) was then detached 
for operations on the Norwegian coast in conjunction 
with the Third Cruiser Squadron and the First Light 
Cruiser Squadron. The latter force was directed to 
search for a suspected German submarine base in the 
vicinity of Stavanger Fiord.”’ A few pages further on 
in the same work (page 107) it is remarked that : 
“The Sappho was sent to search North Rona Island, a 
statement having been received indicating that it might 
possibly have been used by the enemy as a base for 
aircraft.” 

During the first two years of the war our Navy 
established several advanced bases round the coasts of 
the British Isles, as, owing to Rosyth not being com- 
pleted, we had no base north of Chatham which was 
fully equipped to supply the wants of a fleet. It is 
true that the Tyne had many establishments on its 
banks fitted with every necessary tool for building and 
repairing, yet the necessary dry dock accommodation 
for dealing with damaged battleships was completely 
lacking. On pages 79-80 of the same book Lord 
Jellicoe remarks: ‘In fact, the situation was that, 
whilst we had shifted our Fleet to the north, all the 





* Paper read at the Joint Summer Meeting of the 
Institution of Naval Architects, the Institution of 
Engineers and Shipbuilders in Scotland, and the North- 
East Coast Institution of Engineers and Shipbuilders, 
London, on Wednesday, June 25, 1924. 





conveniences for the maintenance of that fleet were 
still in the Channel ports. The first step was the 
transference of the large floating dock from Portsmouth 
to Invergordon, in the Cromarty Firth, together with a 
staff of dockyard workmen, who were housed in a 
merchant ship captured from the Germans. Workshops 
were fitted up on shore under the energetic superinten- 
dence of Rear-Admiral Edmund R. Pears and his 
able staff of dockyard officers. It can be said with 
great emphasis that this floating dock was simply 
invaluable to the Grand Fleet. Invergordon gradually 
developed into a great repairing base. A second and 
smaller floating dock was purchased early in 1916 at my 
request and placed there, and by the middle of that 
year the base had attained large proportions; work 
of all kinds was carried out with rapidity and success, 
including the repairs of battleships after the Jutland 
battle and the great extension in armoured-deck 
protection fitted to ships after the same action.” 

Fortunately for the well-being of our naval forces, 
the Admiralty had a few years before built two floating 
docks, stationed at Portsmouth and Sheerness, which 
could lift, even in damaged condition, any and all of 
the capital ships which then and during the war formed 
our first line of defence. Accordingly, within a month 
of the outbreak of war—on August 24, 1914, to be 
precise—the floating dock at Portsmouth left its 
moorings for Invergordon, where it arrived on Septem- 
ber 6, and on September 9 it was ready to lift its first 
ship. Of such importance, therefore, was the establish- 
ment of an advanced base in the eyes of the naval 
authorities, that in less than two months from the 
outbreak of war there was installed ready for work a 
floating dock capable of dealing with any ship in the 
Fleet, and forming the nucleus of the advanced base 
to which the teachings of history seem to point as an 
essential in modern naval warfare. This dock, with 
the repair shops which were erected on shore, formed a 
means of rendering ships seaworthy without the long 
and dangerous voyage to Chatham or Portsmouth. 
Later on it was found advisable to install on the Tyne 
a similar dock to the one at Invergordon, and in 
August, 1916, the Medway dock was moored off Jarrow, 
a smaller dock for dealing with destroyers being moved 
toScapa. Itis thus apparent that as the war progressed 
the need for advanced naval bases became more and 
more urgent. 

So far only the means of repairing and cleaning ships 
have been dealt with, but many other things are 
required at a naval base, and these had to be improvised 
asthe war wenton. The advanced base at Invergordon 
was thus built up of hastily improvised units, and their 
utility was exceedingly great ; but it must be borne in 
mind that those responsible for collecting the various 
units together had close at hand the resources of the 
entire British Isles. Should the next war take place, 
as may easily be possible, many thousand miles away 
from these shores, then the difficulties of improvisation 
will be multiplied enormously. In the light of these 
historical facts which have been briefly summarised, it 
would appear logical to arrange that any future naval 
headquarters should be to a great extent mobile, 
instead of being built ashore and thus immovable, so 
that on the outbreak of hostilities everything essential 
may be ready for instant removal to whatever ad- 
vanced base the General Staff may decide upon as 
most advantageous for the occasion which has arisen, 
and much valuable time will thus be saved. 

Having now established on historical grounds the 
necessity for the advanced naval base, attention is 
naturally directed to the consideration of what special 
items a Commander-in-Chief would desire this base to 
contain. As speed is one of the essential features of 
modern warfare, the provision of a floating dock would 
first and foremost be called for, in order that ships’ 
bottoms may be kept clean, even if it were not required 
for the more important duties of repairs after action. 
If by rapid repairs a ship can be kept afloat, she can still 
fight, even if half her guns be gone, and as long as she 
remains afloat she has some potential value, but if 
sunk or beached she becomes at once‘useless. A 
floating dock to be used in the circumstances we are 
now considering would have to be specially built for 
the purpose, as none are in existence that fulfil the 
required conditions. The Portsmouth and Medway 
docks being now too small to accommodate our largest 
class of battleships, we have to consider what should be 
the size of the dock. This question is largely answered 
by the conditions of the Treaty of Washington, but we 
also have to take the Hood into consideration. The 
Hood, of 41,200 tons’ displacement, is the sole repre- 
sentative of her class. By the Washington agreement 
all future vessels are to be kept down to 35,000 tons ; 
they are presumably, therefore, shorter than the Hood, 
which, by the way, is scheduled to be scrapped in 1941. 
Should we legislate for this vessel, or for the new 
35,000-ton battleships only, always bearing in mind 
that the smaller we can make our dock the more easily 
and rapidly can it be transferred from the permanent 
to the advanced base? It would appear that a suitable 
compromise would be to design a dock especially for 





the 35,000-ton battleship of the present and near future 
but just capable of lifting the Hcod. As the straight 
keel of the Hood is about 770 ft. long, the lifting portion 
of the dock need be but little more than this. The clear 
width of entrance of such a dock should be about 120 ft. 
More width could be given, entailing a slight amount of 
extra steelin the hull, if draught of water atitsanchorage 
is a consideration, since the wider the dock the shallower 
the pontoons for equal lifting power. But bearing in 
mind that a mobile dock would have to be towed long 
distances, there are many advantages in keeping its 
beam down as much as possible. The draught of 
water over the blocks of a dock capable of lifting battle- 
ships in normal trim should be about 33 ft. ; but during 
the late war the Lion struggled home into the Tyne 
drawing 39 ft. by the head. Commander C. N. 
Robinson, writing in Brassey’s Naval Annual, 1924, 
states that modern vessels when damaged might draw 
as much as 45 ft. It would appear, therefore, that a 
modern dock should have, at normal working stresses, a 
draught over blocks of about 35 ft., but with sufficient 
freeboard to enable it to be sunk in case of urgent 
necessity to give 42 ft. of water over the blocks. It 
may also be noted here that as a floating dock has no 
sill, the 4 ft. 6 in. keel blocks, if necessary, might be 
kept down to 18 in., and thus give, without in any way 
affecting the dock’s structure, the postulated 45 ft. 

But a repairing base requires more than a dock; it 
wants also complete'‘workshops and accommodation for 
the workmen and personnel. To turn first to the 
workshops, these in a floating base may be either on the 
dock itself, or may be in the form of a separate floating 
workshop. For general convenience the workshops on 
the dock itself are the better. As the size of the fleet 
using the advanced base will be large, it would pro- 
bably be better to have both, as many repairs will have 
to be done upon ships which may not be in need of 
docking. The floating workshop should be about 400 ft. 
long, with a beam of 90 ft., having three decks and a 
flat roof. It should be capable of dealing with heavier 
repairs than could be undertaken in the dock work- 
shops. The hold would be taken up by a foundry and 
store-room, the first deck by large machine tools, the 
second deck by light machine tools and drawing-office, 
and the top deck would contain living accommodation 
for 500 men and officers. The roof would be utilised for 
recreation. 

When the Portsmouth and Medway decks were being 
designed it was required to arrange for workshops 
inside the walls, but although a good many tools were 
installed in these, the accommodation was necessarily 
cramped, as the width of the walls was only 13 ft., and 
from that has to be deducted the depth of the frames. 
Moreover, it is difficult to allow for sufficient openings 
in the top deck without unduly weakening the same. 
In the tropics, too, such workshops would be un- 
pleasantly hot to workin. A better means of attaining 
the same end is to outrig considerably the top deck of 
the walls, and place the machinery there under a roof, 
This was done to some extent on a dock belonging to 
the Brazilian Government, and workshops with a floor 
area of about 5,000 sq. ft. were built. In the case now 
under consideration it is proposed still further to 
develop this idea, and Figs. 1 to 5, on page 838, show a 
dock with such workshops. The ultimate size of these 
shops must, of course, depend upon a variety of cireum- 
stances outside the scope of this paper ; but it might be 
pointed out that if the top decks of a dock 700 ft. 
long be outrigged to the extent of 30 ft. rather over an 
acre of available workshop space will be obtained. The 
greater part of this would be roofed over, but open 
spaces would be provided so that material loaded on 
trollies in the workshops could be run along to the 
nearest open space, and be picked up by one of the 
dock’s cranes and deposited on the ship or dock’s deck. 

To provide an equivalent to “‘ quay space,’’ which is 
always of value, there should be pontoons moored on 
each side of the dock. This is not an essential part of 
the scheme, but would be found probably of great con- 
venience. In order to save the men’s time in going to 
and fro, mess accommodation would be arranged on 
the dock, but sleeping quarters would better be found 
on a separate craft. The dock we have been describing 
should also be supplemented by a smaller one for the 
purpose of dealing with destroyers and small cruisers. 
In connection with the floating docks, a mooring lighter 
would have to be provided of sufficient size to take 
600 tons of cables on board. This would be sent on 
ahead of the dock when the base was being moved, so 
that the moorings would be ready when the dock 
arrived. Another important item would be a floating 
crane, capable of dealing with the heaviest weight on 
board a battleship, such as the low-pressure turbine. 
The jib of this crane should be able to plumb the centre 
line of the ship when in dock. This crane would be 
transported on the deck of the dock when the base was 
being moved. This was done when the Portsmouth 
dock was towed to Invergordon. It is not proposed to 
describe in detail other units of an advanced base, as 
in nearly all cases existing tonnage could be adapted 
for the purpose. 
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RUSTON-CROMPTON GENERATING SET AT THE 














£ airless injection of the fuel. The cylinders are 18-in. 
Large floating dock ase ... 500,000 bore by 22 in. stroke, and will develop 420 brake horse- 
Small floating dock ae “ee 50,000 power when the engine is running at 250 r.p.m. The 





Floating crane ee He ... 200,000 ; fuel oil, which may be of the lowest grade obtainable, 


Floating factory... ate ... 500,000 is injected into the combustion space by a pump, 
Mooring lighter __.... ie ess 50,000 no compressed air being used, the compression in the 
Launches, &c. ccta ae .. 100,000 cylinder being sufficient to ensure instantaneousignition 





—— |and combustion. A separate pump is used for each 
1,400,000 cylinder. The inlet and exhaust valves are operated 
| by separate eccentrics in conjunction with rolling 
| levers, the latter being cased in, and lubricated by oil 
|under pressure. The valves are horizontal and are 
' fitted in cages within the cylinder heads. No trouble 
and so enable a Commander-in-Chief to push his | has been experienced with the horizontal valves, which 
attack close to the enemy’s coast-line. have now stood the test of work for long periods, and 
In the light of the facts set forth in this paper, should | _— oe ~ ia fully as reliable as when 
we not ask ourselves if we as a nation would be doing | **t28°¢ vertically. ; , ; 
the right thing if-we were to install at Singapore or | ,, “ach fuel pump can be adjusted separately to time 
elsewhere a permanent base on shore, with excavated | the injection for its own cylinder, so as to produce the 
7 | best indicator diagram. The setting having once been 


dr i : p 
y docks, that will take years to complete and cost a | made, requires no alteration unless some new fuel of 


large sum of money, the greater portion of which will | ‘ 2 big ota 
9 ‘ £ a very different quality is used. Governing is effected 
- —_ eneCenS. Sanam yogi rg agnor by by-passing = aeeaade or less proportion of the oil 
re = _ — the whole ef which —— pose | pumped back to the service oil tank. It is possible 

| , bac : 

ae cy Me —* oo a be badily |to put any individual pumps out of action if desired, 
and readily transferred to whatever port or base the | 0.0! “Tv cturting and operation of engines of the 
ee staff might deem the best for carrying out its | type. illustrated are independent of any hot bulb, 
worsen | heated surface, or ignition device. They are set in 


| motion by compressed air, and begin to fire as soon 


RUSTON-CROMPTON GENERATING SET AT) #5 the fuel is turned on. They will start with any kind 
THE BRITISH EMPIRE EXHIBITION | of fuel which is not too viscous to flow at low tempera- 


|tures. When very heavy oil, such as furnace oil with 
Tue whole of the supply of alternating current | a specific gravity of 0-95, is used for fuel, a lighter oil 
required at the British Empire Exhibition is obtained ; is used for starting until the heavier oil has become 
jointly from the the mains of the North Metropolitan | sufficiently warmed by the exhaust: heater. 
Power Company and from the turbo-generators in the| The engine at the Exhibition is direct-coupled to a 
Exhibition power-station, which we have described | dynamo, manufactured by Messrs. Crompton and Co., 
and illustrated fully in previous issues. Such direct | Limited, of Chelmsford, delivering current into the 
current as is needed is furnished partly by rotary |three-wire network at 440 volts across the outers, 
converters and partly by engine-driven generators on | the machine running in parallel with the rotaries and 
the stands of various manufacturers. One of the firms | other direct-current generators serving the same system. 
contributing in this respect is Messrs. Ruston and | Engines of a similar type are built in sizes to develop 
Hornsby, Limited, of Lincoln, who show the oil-engine | from 250 to 825 brake horse-power. They are all 
illustrated in the view above, as a working exhibit. | tested to 10 per cent. above their rated power, and in 
This engine is of the four-cylinder open type, with | every case the customer is supplied with a certificate of 


or, say, one and a-half million pounds. With this 
establishment at hand and ready, a base could be 
rapidly fitted up that would meet the requirements of a 
fleet operating at a great distance from a fixed base, 
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EMPIRE EXHIBITION. 





the fuel consumption and power developed. Under 
working conditions the consumption is guaranteed not 
to exceed 0-42 lb. per brake-horse-power hour. 





PASSENGER SHIP DESIGN FROM AN 
INDEPENDENT POINT OF VIEW.* 


By Joun AnperRsoN and Rosert STEELE, B.Sc. 


WITHIN recent years several papers of outstanding 
interest on the subject of passenger ship design have 
been read before this and other kindred Institutions, 
and the discussions on these papers, coupled with recent 
traffic developments and the many improvements which 
have been made in ship equipment, &c., have prompted 
the authors to suggest a view which they hope will 
merit discussion. At the outset it is desirable that 
we should make it clear that our remarks are directed 
principally toward the intermediate speed class of 
vessels designed primarily for passenger service across 
the Atlantic, but it is also thought that our views might 
be applicable to liners on the Australian and Pacific 
runs, considering that it is desirable to reduce the 
number of fuelling stations to a minimum. The post- 
war era clearly demonstrated the popularity of the 
intermediate type of liner, as shown by the tonnage 
of that class in service to-day; and, in order that our 
views may be readily understood, it is necessary to 
follow and analyse the steps taken during the develop- 
ment and progress of this type of vessel since it began 
to assume such an important part in the liner world 
of to-day. The late Mr. Peskett read a paper before 
the Institution of Naval Architects in 1913 which 
gave a remarkably good guide in this respect, and a 
study of the figures given by him, taken in conjunction 
with plans and other information published since, 
shows how the percentage volumes allocated for 
machinery, fuel, stores, fresh water, and more par- 
ticularly passengers, have increased, whilst that avail- 
able for cargo has been steadily reduced. 





* Paper read at the Joint Summer Meeting of the 
Institution of Naval Architects, the Institution of En- 
gineers and Shipbuilders in Scotland, and the North East 
Coast Institution of Engineers and Shipbuilders in 
London, on Wednesday, June 25, 1924. 
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Present-day ships are designed to carry passengers 
from a deck which is well below the designed load-line 
to the top of their high superstructures, although in 
many cases the lower ’tween deck accommodation 
has been arranged to be portable in order that cargo 
may be carried in the spaces during the off-passenger 
seasons. This class of ship, appears to have been 
heavily hit by the American Emigration Laws, catering 
as it does for that emigrant traffic which is the founda- 
tion of the Transatlantic passenger trade, and which 
should yield a large proportion of the annual revenue ; 
but, owing to the restriction in the numbers of emigrants 
allowed into the United States, other employment has 
to be found periodically for such ships, and we find 
them being sent on world cruises, presumably with their 
cargo-space empty except for those parts which may 
be utilised for extra stores. Before the advent of oil 
fuel, a considerable amount of cargo-space was taken 
up by reserve bunkers, but since coal has been super- 
seded by oil, this space can be utilised for cargu or 
stores. It is doubtful, however, whether such ships 
can generally load down to their designed draughts 
with the classes of cargo obtainable in relation to the 
space which is available, and it would appear under 
modern conditions to be customary to obtain a little 
cargo in one direction and only part capacity cargoes 
in the other. 

One of the authors has already stated his opinion 
that the enforced disposition of cargo in conjunction 
with the superstructures now in vogue does not give 






PROFILE 
TO ILLUSTRATE DIFFERENCES 
BETWEEN “TYPE” & PROPOSED SHIPS. 


(e571) 


a proper balance in stability between the light and 
load conditions, and it might also be said that any 
design which makes provision for carrying cargo affects 
the trim and the most suitable position of the centre 
of buoyancy from the point of view of economical 
propulsion. It is sometimes found that when these 
ships are designed to obtain even keel in the loaded 
condition with cargo, the trim is as much as 10 ft. 
by the stern when light, which is very undesirable from 
the point of view of docking, since it involves the use 
of considerable quantities of water ballast, thereby 
increasing the mean draught. The matter of arranging 
hatchways, winches, derricks, &c., to work the cargo 


TABLE I.—Showing Comparison between Proposed Vessel 
and an Existing Liner. 








Proposed “Type” 
Item. Vessel. Vessel. 
1. Length -| 550 ft. Oin. | 550 ft. O in. 
2. Breadth .. oi 68 ft. 9 in 70 ft. 0 in. 
3. Moulded depth .. ak .-| 35 ft. 9in 42 ft. 9in. 
4. Load draught .. oe --| 20 ft. 8in. | 28 ft. 10 in. 
5. Weight of vessel (tons) .. 10,200 12,560 
6. Fuel for 20 days (tons) .. sal 590 2,810 
7. Fresh water for 10 days (tons) 600 1,300 
8. Stores for 10 days (tons) a 250 250 
9. Passengers and baggage (tons) 350 350 
10. Cargo (tons) pe em oi Nil 5,960 
11, Load displacement (tons) 12,050 23,230 
12. Block coefficient. . -54 0-73 


13. Service speed (knots) # 6 16 1¢ 





14, Shaft horse-power 6,900 12,500 

15, Type of machinery Diesel D.R. geared 
turbines. 

16. Initial cost (approx.) . 526,0002, 560,0002. 

17. Gross register tonnage .. - 11,800 16,365 

18. Net register tonnage... a 7,300 9,877 

19, Number of Ist class passengers. . 235 235 

20. Number of 2nd class passengers 355 355 

21. Number of 3rd class passengers 1,256 1,256 

22. Crew - oe oa oa 344 360 















in such vessels has been complicated in recent years 
on account of the problem of arranging boats and life- 
saving appliances for all, under the new regulations, 
and also of placing watertight bulkheads so that the 
best system of subdivision is obtainable. There is 
no doubt also that the hatchways and other cargo 
equipment have increased the difficulty of arranging 
entrances, berthing, &c., for the passengers accom- 
modated on the lower decks, also that serious loss of 
time is involved in the lifting or lowering of cargo from 
the holds to the tops of the trunk-ways, tending to 
increase the time required to “turn round,” and so 
decrease the number of voyages per annum. These 
difficulties caused us to consider whether or not con- 








ditions had now reached such a stage of development 
as to make cargo-carrying unprofitable in this class 
of vessel, and, if such were the case, to determine the 
best lines to work along in order to design a more 
economical ship to suit present-day requirements. 


TaBLe II.—LZstimated Annual Savings Due to Proposed 
Vessel. 














Item. | Amount. 

1. Depreciation, insurance and repairs at one- £ 
seventh initial cost .. oe ou te 4,850 
2. Fuel saving ‘ ae ° 78,400 
3. Tonnage dues 5,670 
4. Crew 2,480 
Total 91,400 





Net freight rate required by “‘ Type” oy % obtain the above 
savings, assuming full deadweight cargoes both ways 


— 91,4007. x 208. 18s. 11d. 
5,960 x 11 x 2 








In our initial investigations we assumed that the 
machinery would be double-reduction geared turbines, 
which is the type of machinery generally installed in 
present-day vessels of this class. The results, although 


seeming to show a considerable improvement over the 
“Type ” ship, did not indicate economies to the extent 
which we expected. 

On substituting oil engines for geared turbines the 





| PROPOSED 

MACHINERY | 

K---—-~GyacninenY SPACE ~~~ >| 
results were considerably improved, and, as will be 
shown later, very clearly demonstrated what seems 
to be the superiority of the former over the latter as 
the best means of propulsion for this class of vessel. 
It may be stated here that in estimating the relative 
initial values of the two ships a very liberal allowance 
was made for the high cost per horse-power of internal- 
combustion engines. The results of our investigations 
are indicated in Tables I, II and III, and show a com- 
parison between our proposal and a typical ship re- 
cently built which is representative of the class gener- 
ally employed on the transatlantic service to-day. 
TaBLeE I1I—Showing Comparison of Stability of Proposed 

Vessel and an Existing Liner. 











Proposed T.S. |‘* Type ” Ship, 
Conditions. Passenger Passenger and 
Ship. Cargo. 
G.M. G.M. 
1. Lightship .. <n + 2-70 ft. +1-70 ft. 
2. Departure condition :— 
With full complement of 
fuel, water and stores, 
and cargo in the case of 
the “‘ Type” ship + 3-20 ft. + 3-70 ft. 
3. Arrival condition :— 
Fuel, water, stores, &c., 
consumed, and water 
ballast added -| + 2-40 ft. + 1-30 ft. 








It will be seen that our proposal is, compared with 
the “‘ Type’ ship, to reduce the depth by 7 ft. 9 in., 
and this, in conjunction with a reduced breadth of 1 ft. 
3 in. and a much finer model, which results from a 
number of considerations, permits of a considerable 
reduction in weight of hull, while the tonnage measure- 
ment will be greatly reduced. It would also be per- 
missible to dispense with the orlop deck forward on 
account of the reduced depth; the freeboard will be 








precisely the same in both ships. Furthermore, the 
lighter vessel, reduced fuel, lower power, and absence 
of cargo, permit of designing the vessel with a block 
coefficient of 0-54 on a draught of 20 ft. 8in.; and the 
reduced block coefficient and displacement enable us 
to obtain the speed with only 55 per cent. of the power 
required for the ‘“‘ Type” ship. The space required 
for machinery in the ‘‘ Type” ship can be reduced 
in our proposal in length by about 50 ft. by fitting oil 
engines. With the absence of hatchways, except that 
to baggage hold, and by making the total length of 
super-erections the same in both vessels, we find it 
possible to carry at least the same complement of 


| 


the finer lower decks of the resulting model, while the 
airing space on deck will be increased. 

It might be explained that the form which we have 
under consideration has been specially prepared to 
give exceptionally full body above water, in order 
that the fine form will not be objectionable for Atlantic 
weather conditions. Some idea of the fullness may be 
obtained from the coefficients at the 28 ft. water-line : 
the area coefficient is 0-79, and the inertia coefficient 
(FS?) is 0-616. With the finer model, displace. 
ment and draught considerably reduced, it was found 
possible to reduce the shaft horse-power required to 
give our proposal a service speed of 16 knots, from 
12,500, being that of the “‘ Type ” ship, to 6,900, which 
brought the power well within that range which 
builders of Diesel engines were prepared to construct, 
and the reduced power helped to bring down the initial 
cost of the machinery in comparing the two ships. 
One of the most important economies effected in our 
proposal is that in fuel, considering that there are oil 
engines consuming approximately 40 per cent. of the 
fuel per horse-power required for an oil fuel geared 
turbine installation. 

Table II gives some idea of the possible annual sav- 
ings which the proposed vessel might offer compared 
with the “Type” ship, and the high proportion of 
these due to the reduced fuel bill will be noted. The 
calculations are made on the basis of eleven round 
voyages per annum, and assumes that the Diesel fuel 
















DOTTED LINES INDICATE POSITIONS OF BULKHEADS IN 
PROPOSED SHIP TO GIVEA TWO COMPARTMENT STANDARD 


oil will cost 20 per cent. more than ordinary boilerfoil. 
These estimated annual savings, which total 91,0001. 
make it necessary, in order that the “Type” ship 
May prove an economical proposition, that she must 
secure full cargoes both ways at a net freight rate of 
about 14s., exclusive of the cost of handling, manage- 
ment, &c., which might amount to an additional 6s. 
per ton. This is the most optimistic view which can 
be put forward for the ‘“‘ Type” ship, but it is very 
doubtful if full deadweight cargoes could always be 
stowed in such a ship, assuming it were possible to 
obtain them. Under present-day conditions it seems 
more probable that the ship’s maximum lift with a full 
complement of passengers would be not more than 3,000 


; tons in one direction, and generally little or none in 


the other; such loads would necessitate a net freight 
rate of about 48s., and it is improbable that such an 
average rate could be obtained. 

Table III shows a comparison of the stability of the 
two ships, from which it will be seen that there is a 
much more uniform measure of stability in our proposal, 
and the design lessens considerably the variation in the 
metacentric height between the light and load condi- 
tions. Regarding trim, another important factor 


| which is embodied in the non-cargo-carrying vessel 


is that both in the departure and arrival or light condi- 
tions the ship is practically on an even keel. The 
profile drawing of the ‘‘ Type” ship gives an idea of 
the modifications which would be made, including 
the subdivision (shown dotted), which would make 
our proposal a two-compartment standard ship under 








passengers as in the “ Type’ ship, even allowing for 





the ordinary assumptions. 

In conclusion, we realise that deductions such as 
ours are largely dependent upon the variations of 
expenditure associated with such proposals, and our 
object is simply to raise this question in order to 
induce discussion on what might be a development 
of some importance, particularly in the case of vessels 
having speed-length ratios greater than that which we 
have illustrated. 





German Activity In SoutH Arrica.—According to 
The South African Mining and Engineering Journal, & 
party of gentlemen, representatives of German iron and 
steel magnates, have been touring the Waterberg and 
Rustenburg districts in search of iron ore. One of the 
most recent places they have visited is the Boshoff 
Range in the Rustenburg district, and approximately 30 
miles from Rooiberg in the Waterberg district. It is 
stated that these gentlemen were very satisfied with the 
result of their investigations. What further move will 
be made is uncertain, as these hills are at present about 
70 miles away from the nearest railway. 
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WOOL WASHING MACHINE 


EMPIRE EXHIBITION. 


CONSTRUCTED BY MESSRS HUGHES AND LANCASTER, LIMITED, ENGINEERS, RUABON, WALES. 
Fig. 2. 
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7 ‘i temperature conditions which they consider suit their 
WOOL WASHING MACHINE. Pres «orev Alkali, commonly in the form of carbonate 
In“early days wool was washed by the process of | of soda, and soap are added to the baths. The alkali 
moving it, to and fro, in a trough containing a cleansing | solution is made up in separate tanks and added to the 
solution. This was a manual process, the operation | troughs as required. The fourth bath is generally used 
being performed with long forks by men who stood | as a rinsing machine. In every case the action that 
at the side of the trough. When mechanical work- | takes place is the same. The wool is fed in at one end 
ing was introduced it was natural that the designs! of the machine, which has a main frame extending 
followed the old process and made use of forks. | nearly the full length of the trough. This is moved up 
Later the “‘ harrow’ type of machine superseded this | and down as well as backwards and forwards by motion 
method and has since retained its popularity—despite | obtained from eccentrics on a cross shaft. On this 
the introduction of other methods. The accompanying | frame are several rows of prongs. When the frame 
illustrations show a machine of the “harrow ” type, | moves downwards the prong tips force the wool into 
manufactured by Messrs. Hughes and Lancaster, | the solution and carry it along about 10 to 12in. The 
Limited, of Acrefair Engineering Works, Ruabon, North | prongs then rise, come clear of the liquor and go back 
Wales, which is exhibited in the Palace of Engineering | to the initial position, and this action is continued. 
of the British Empire Exhibition. Figs. 1 and 2 show At the delivery end in addition to the main frame there 
an elevation and section while a general view is given |is an auxiliary one which is actuated similarly but 
in Fig. 3. These illustrations are of a single machine, | completely out of phase with it. The length of stroke 
but usually the equipment is built up of four machines | of each frame may be varied at will to suit the work. 
through which the material passesin turn. The general | This is a considerable advantage, as different classes 
arrangement may be clearly understood from-a con-| of material have frequently to be treated. The liquor 
sideration of a particular case. If 1,500 lb. of wool | freed from the material by passage through the rollers is 








are to be washed per hour, the first washing trough 
would be of about 33 ft. length. After treatment in this 
unit the wool would be passed through a pair of spring- 
loaded squeezing rollers to remove the excess moisture 
and with it much of the dirt. The wool would then 
be passed to the second bath of about 25 ft. length and 
be put through a similar process and afterwards would 
enter the third machine of about 20 ft. length, and then 
pass to the fourth unit, which would be still smaller, 
actually about 15 ft. in length. Between each stage 
rollers are always used to remove excess of solution 
and the suspended dirt it carries with it. At the end 
of the process the wool wi!l be found free from dirt and | 
grease. The average change of weight due to the 

removal of foreign matter is about 50 per cent. In 

exceptional cases the loss may amount to as much as | 





75 per cent. 

Each machine is filled with water heated to certain | 
temperatures, a common practice being to keep the | 
temperature in the first machine about 130 deg. F., and | 
have a drop of 10 deg. F. from machine to machine. | 
Although this is common, it must not be taken as a | 
hard and fast rule, because users frequently adopt other | 


conveyed to a side settling tank (see Fig. 2), where the 
grease rises to the top and the dirt settles at the bottom. 
The liquor containing the salts dissolved out of the 
wool is pumped back into the main bowl to play a 
part in the scouring of the wool. After passage through 
the rolls the wool is taken by an endless belt type of 
conveyor to the next machine. 

The improvements shown in the design of this 
machine are to be found in the means of actuating the 
frames, which are arranged to permit of adjustment, and 
the use of an auxiliary delivery frame which may be 
adjusted to deal with all the various classes of wool. 





Power House AUXILIARIES.—We have received from 


| Messrs. Mather and Platt, Limited, Park Works, Man- 


chester, an attractively illustrated brochure commemorat- 
ing their work in power house auxiliaries at Barton and 
at other great power stations. Their work in condenser, 
boiler feed and extraction pumps is dealt with, together 
with electrical auxiliaries from motors to rotary con- 
verters. A copy of this publication will be sent to all 
responsible engineers who are interested. 








SHIP DESIGN.* 
By Sir Joun Brxzs, K.C.LE., LL.D., D.Sc. 

Tue Institution of Naval Architects is the senior 
society of its type, and its history is coincident with 
that of the iron age of shipbuilding—an age which 
has made possible the great increase in size of ships, 
from the 200-ft. ship of the wocden age to the 900-ft. 
ship of to-day, from the 2,000-ton wood ship of the 
earlier time to the 60,000-ton steel ship now crossing 
the ocean. A justification for the founding of the 
Institution, if any be necessary, is that so many others 
in this and other countries have been founded and 
continuously carried on, and that their work has been 
of such a high order of merit that in order to be fully 
informed of the progress of the art and science of 
naval architecture one must be familiar with the 
work of all these institutions. The object of them all 
must be the contribution they can make to thé suc- 
cessful designing of ships which shall each be better 
than those that have gone before. 

What is the design of a ship? To this question 
Many answers may be given. We are all familiar 
with the contributions, small and large, which many 
men make to the success of a design. To answer the 
question we must be clear as to what is the design of a 
ship. For warships we have a Director of Nava 
Construction, who is responsible to the Board of the 
Admiralty for the design. In merchant ships which 
are bought ready made, there is no doubt that the 
shipbuilder is responsible for the design, but in many 
ships of commerce, which are made to order, the ship- 
builder’s claim is not so undoubted. Sometimes the 
ships are built to carefully prepared plans and specifi- 
cations produced by the shipowner or his representa- 
tives, but even in these cases conditions of speed, 
stability, and weight-carrying are usually imposed 
upon the builder which make it necessary for him to 
investigate the problem of the design in exactly the 
same way as if no indication had been given of the 
owner’s requirements except such as could be contained 
on a “ half-sheet of notepaper.” 

The influence of the Institution of Naval Architects 
and of the Admiralty in course of time helped to pro- 
duce trained naval architects whose knowledge of the 
strength, -resistance, and stability of ships was such 
that the best forms of the minimum weight could be 
produced with a fair degree of certainty, and both 
shipbuilders and shipowners have taken advantage of 
the services of these men to create improved types of 
ships. The question of design became something more 
real, Designs were produced more from first prin- 
ciples than from small departures from previous 
examples. The general adoption of progressive speed 
trials gave the naval architect the chance to determine 
what was the relative value of different forms of hull 
and dimensions of propellers. The continuous accu- 
mulation of tank data and the publication of results 
reduced the chances of error, until at the beginning of 
this century there was little excuse for the non-fulfil- 
ment of predicted speed conditions. In the earlier 
days of the tank work the results related mostly to 
fine forms, but, later, similar results were obtained for 
the fuller forms, so that all classes of ships could be 
designed with more certainty. Even in the earlier 
days, when tank results were only available to the 
favoured few, some strikingly successful results were 
obtained. One of these was that of an Atlantic liner 
which, with the same type of machinery, rivalled the 
existing holder of the speed record for a consumption 
of fuel of only two-thirds of that of the older ship, 





* Paper, abridged, read at the Joint Summer Meeting 
of the Tostitution of Naval Architects, the Institution of 
Engineers and Shipbuilders in Scotland, and the North- 
East Coast Institution of Engineers and Shipbuilders, 
in London, on Wednesday, June 25, 1924. 
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Such results are not likely to be got now, but, in the 
National Physical Laboratory and in other tanks, results 
are being achieved to-day in which improvements for 
special conditions are being obtained which amply 
repay the cost of the experiments. 

Let us deal with the question, ‘‘ What is the design 
of a ship?’’ We may give an approximate answer 
by saying it is the lines upon which the ship is built, 
and that these lines are determined by a full considera- 
tion of the conditions of (1) strength, (2) stability, 
(3) speed, (4) weight-carrying, and (5) accommodation 
provided for carrying the passengers (if any), crew, 
and cargo. The last item cannot be properly deter- 
mined until plans are prepared, and the first cannot 
be known until structural sections are made. When 
these two items are fixed we can form an approximate 
idea of the weight of the hull. On an assumed form 
we may approximate to the power required to produce 
the speed and the consequent weight of the machinery. 
These two weights of hull and machinery, together 
with the weight-carrying required, make up the total 
weight which, if it is equal to that of the water displaced 
by the assumed form, will afford a solution of our 
problem so far as displacement is concerned. We 
must then review this result to see if the required 
stability is obtained. An experienced naval architect 
will make a successful approximation to these results, 
but if he fails he does not call in the assistance of the 
experienced sailor or other sea-going official, or anyone 
else, but modifies his approximation until it is correct, 
and thus he is the man who determines the form of 
the ship. Others can take a part in planning the 
accommodation for passengers, crew, and cargo—a 
very important part, but not that which enables any 
one of them justly to say that he designed the ship. 
Perhaps for our purpose a general answer to the 
question, ‘‘ What is a ship design ?”’ may be given 
in these terms: Ship design is the preparation of 
plans from which a seaworthy ship can be built to fulfil 
stated requirements as to weight-carrying ability and 
capacity, stability, strength, speed, and accommodation 
for passengers and crew. This statement of ship 
design really covers the whole field of operation in 
designing and drawing offices; but in practice it is 
sometimes restricted to cover only the preparation of 
the “‘ key’ plans which, evolved by the aid of accu- 
mulated experience, determine all the others. The 
sheer draught (or lines) is obviously a key plan, 
affecting weight-carrying, stability, and speed. The 
midship section is also a key plan, governing the 
structural strength. The general arrangement is also 
a key plan, having a direct effect on all the stated 
requirements except speed. The preparation of these 
key plans only does not necessarily constitute a suc- 
cessful design. For example, the main structural 
arrangements indicated on a midship section may be 
adequate, and yet the completed ship may show signs 
of weakness due to purely local causes. These local 
causes may, and often do, result from imperfectly 
considered details of the general or structural arrange- 
ment. Again, sanitary, culinary, and cargo-handling 
arrangements have an important bearing on the 
general arrangement; and yet such matters are 
frequently left to be worked out as the ship is under 
construction, sometimes with undesirable effects which 
might have been avoided had more consideration been 
given to them in the making of the key plans. The 
originator of an arrangement plan, midship section, 
and lines does not necessarily complete the design ; 
he can be said to be a master naval architect only if in 
the preparation of the key plans he has accurately in 
imagination the limitations imposed by constructional 
items not shown in the key drawings, and also the 
limitations imposed by many other items such as 
sanitary and cargo-handling arrangements. 

If this answer to the question of ‘‘ What is a ship 
design ?”’ be broadly accepted, it will be seen that a 
considerable variation in the practice of preparing a 
design is possible. The custom of inviting tenders 
from several shipbuilders at the same time tends to 
minimize the amount of work done on the design until 
such time as the particular shipbuilder who is to build 
the ship is determined. The shipowner is usually 
protected in the specification, or by agreement in 
having reserved to him or his representatives the right 
to approve of the plans and details of construction, 
but the work of preparing these drawings for his 
approval is usually that of the shipbuilder. To 
produce the best result the shipowner, through his 
representatives, should be fully competent efficiently 
to superintend the design and construction of the ship, 
and it need hardly be said that to be fully competent 
to carry out this work the superintendence should be 
that of a fully trained and experienced naval architect, 
assisted by some of the staff of the shipowner who have 
experience in the running of ships. The part in which 
these last named are of greatest assistance in the early 
stages of preparing the design, is in the development of 
the arrangement plan. It will probably be conceded 
that all matters concerned directly with arrangement 


of accommodation are non-scientific; such details as 
come under discussion may be the occasion for a 
display of adequate knowledge, but are not as a rule 
the occasion for scientific treatment. We may there- 
fore look upon the arrangements as the work of the 
craftsman or artist rather than that of the scientist. 
It may be well at this state to review the elements of 
design which sre susceptible of scientific treatment by 
the naval architect, and see to what extent reliance 
may be placed upon them. 

Speed.—The determination of the resistance of a 
form is an instance of scientific method, and yet it 
can hardly be said that our knowledge of ship resistance 
is complete. Indeed, the fact that the successful 
behaviour of some evolved forms has been unexpectedly 
good or bad is an indication that we have not yet 
fully appreciated the elements that determine resistance. 
By imagination we evolve forms, and by measurement 
of resistance of models we try to decide the efficiency or 
otherwise of the form. But the resistance of the model 
which is accurately measured is a complex quantity 
which must be split up into its constituents before 
any use can be made of the measurement. The 
method of calculating one constituent, the fricticnal 
resistance, and*treating the other main constituents 
as the residue of the total involves a double error if the 
calculation of this one constituent is inaccurate. In 
recent years much mental energy has been applied to 
the problem of the calculated element, the frictional 
resistance, and it may be a reasonable conclusion that 
form and proportions have an effect on this element 
which are not yet calculable. Hence it is probable 
that our application of science, even to the considera- 
tion of the resistance of a model is only an approxima- 
tion. What may, then, be the approximation in the 
twenty to forty-fold expansion to the full-sized ship. 

The resistance element is only a part of the problem 
of speed. There is the propulsion element, which also 
is an instance of scientific method, in the determination 
of the qualities of a model screw, and also an instance 
of a gap to be bridged in the application of the model 
results to the full-sized ship. Consider, for example, 
Mr. R. E. Froude’s standardized propeller results. 
These were obtained with propellers having bosses to 
“the smallest practicable diameter’? (actually the 
boss diameter was about one-tenth of the propeller 
diameter). In a full-size propeller the boss diameter is 
commonly about one-fifth of the propeller diameter. 
Mr. Froude stated that “experiments made with 
ordinarily large bosses showed the effect of a large boss 
to be material, partly in its resistance, and still more 
in an increase of revolutions per minute.”* Thus it 
would seem that a knowledge of the effect on propeller 
qualities of variation in boss diameter is essential 
before Froude’s standardized propeller curves can be 
applied with certainty. There is a further discon- 
certing element in the Froude standardized propeller 
results, inasmuch as they are based on an artificial 
“analysis pitch ’’ involving the use of a correction 
factor whose constancy has already been a subject 
of discussion in the Institution of Naval Architects. 
The mere fact that the correction factor as used by 
Froude is lower than any cf the ratios of analysis 
pitch to face pitch for his model screws is an indication 
that our knowledge of the subject is not complete. 

Bearing in mind the possibility cf error in the 
determination of effective horse-power from tank results, 
it is not surprising that there should be difficulty in 
distributing the elements for power over the range 
between effective horse-power and indicated, or shaft 
horse-power, without the use of a correcting factor 
such as the so-called “relative rotative efficiency.” 
It is unfortunate that this term has been adopted in 
circumstances where its validity is questionable. 
There are several instances of its application as the 
result of analysis whose accuracy is doubtful on account 
of the above-mentioned considerations. There is, 
however, still another possible source of error in 
expanding model propeller results, namely, a possi- 
bility of a failure in the law of comparison. One 
investigator has stated, although details of his experi- 
ments are lacking, that he failed to establish corres- 
pondence between model and full-size propeller exper- 
ments.t Admiral Taylor records a slight decrease in 
proportionate thrust capabilities in passing from a 
6-in. propeller to a similar 24-in. propeller.t If there 
is a measurable decrease in thrust capability in expand- 
ing from 6 in. to 24 in., how much is the decrease in 
expanding, say, to 16 ft.? These considerations 
indicate the gaps that must be filled up before our 
knowledge of the speed element in ship design becomes 
truly complete. They indicate also the importance, 
from the design point of view, of careful analysis of 
trial trip data in the direction of distributing the 





* Trans. I.N.A., vol. 1. 

t See Discussion on Admiral Taylor’s paper ‘“ Model 
Basin Gleanings.” Transactions of American Society of 
Naval Architects and Marine Engineers, 1906. 
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various power elements over the range between 
measured horse-power and effective horse-power. An 
attempt at such an analysis is given in the Appendix 
for a ship whose model resistance and trial data are 
known, from which it will be seen that a gap in our 
knowledge still exists. Consideration is being given 
at the present by a committee of the Institution of 
Naval Architects to the question of the determination 
of frictional resistance in a full-sized ship, and it is 
hoped that some results will be obtained which will 
bridge this gap in our scientific knowledge. 

Strength—To determine accurately the necessary 
amount of material to put into the structure of a ship 
involves a full knowledge of the straining action which 
the sea will bring upon the ship and the stresses 
thereby produced. So far, it is not possible to obtain 
a strictly scientific determination of either the strains 
or the stresses, and so we have to be guided partly 
by experience in ships which have been on service 
and partly by comparison based on scientific con- 
siderations. The Load-Line Committee of 1913-15 
laid down for the purpose of freeboard assignment a 
standard of structural strength in relation to draught. 
This standard was based on an exhaustive examination 
of requirements of various classification societies, 
i.e., Lloyd’s Register, Bureau Veritas, British Corpora- 
tion and Germanischer Lloyd, which co-operated in 
the work of analysis. From this analysis standards 
were laid down which gave these in terms of dimensions 
and draught for (a) the longitudinal modulus of resis- 
tance; (6) the modulus of resistance for transverse 
frames, in terms also of frame spacing and span of 
frame ; (c) the relation of thickness of side plating to 
frame spacing; (d) the spacing of framing in relation 
to dimensions. The work of the 1913-15 Committee 
has not_yet been accepted: officially by the Board of 
Trade, but it has been embodied in the Japanese 
freeboard regulations, and it is expected that it will 
shortly be adopted by the British Board of Trade. 
It is stated that it is already embodied as the basis 
for structural scantlings in the rules of at least three 
of the classification societies from whose experience 
the standards were derived, and that it was used 
during the war for the design of all kinds of naval 
auxiliaries. It may be said, therefore, that as a 
result of this work and subsequent experience the 
code of requirements for the scantlings of a ship’s 
structure has been practically standardised as between 
the various classification societies, and that the 
minimum scantlings so determined are practically 
universally considered as sufficient for the purposes 
of sea transport. But while the analysis was carried 
out in a scientific manner, it was based entirely on the 
tabulated requirements of registry societies, and 
was not an investigation based on first principles. 
It ignored the large question of the effectiveness of 
the various elements of the ship structure in resistance 
to flexure. This fundamental question is only gradually 
being brought to the foreground of the problems 
deserving consideration; but until it is dealt with 
fully there will be a large gap in our scientific treatment 
of structural strength. 

The consideration of the straining action on the 
structure of a ship due to local inequality of weight 
and buoyancy extends back over nearly two centuries, 
although the systematic determination of shearing 
forces and bending moments, by substantially the same 
methods as are employed to-day, began only in the 
early years of the Institution of Naval Architects, 
about 60 years ago; the chief development in method 
since then is that use is now made of machines for 
measuring the areas under the various curves plotted 
in the course of the calculations. Incidentally, it does 
not seem to be fully realised that there are very great 
advantages to be derived from the use of both integraph 
and integrator in strength calculations, the integraph 
for completing the shearing force, bending moments, 
and deflection curves after the curves of weight and 
buoyancy have been checked as regards areas and 
centres of areas by means of the integrator. When 
the method of determining shearing force and bending- 
moment curves was established, it did not seem to be 
completely appreciated that the results had not an 
absolute value, for it took some time before the 
necessity of adopting a standard wave-length in 
relation to ship length and standard conditions of 
loading were adopted. The fact that results can only 
have a comparative value makes it essential that the 
comparisons should start from a common or standard 
basis. 

The present-day bases of comparison are, for sea- 
going ships, (a) as regards the waves, wave-length 
equal to ship length and height equal to one-twentieth 
of the length ; and (b) as regards loading, it is assumed 
that there is a full load of homogeneous cargo filling 
all cargo spaces, and that the consumables—fuel, 
fresh water and stores—are in or out according as 
they give a maximum straining action in the assumed 
conditions. If water ballast is necessary to give 





stability or trim in either of the standard conditions, 
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it is assumed to be disposed where it will have the 
maximum effect on the bending moment. 

The consideration of the stresses in the structure 
of a ship lagged far behind the earlier consideration 
of the straining action on the structure. Fairbairn’s 
investigation, published in the first volume of the 
Transactions, of the Institution of Naval Architects, 
seems to be the earliest within the knowledge of naval 
architects. This investigation was based on the use 
of the “beam” formula :— 


eg =8e? 
L 
where @ = area of material in deck and for 6 ft. 
down the sides. 
effective depth of girder; this is really 
the “lever arm” of the internal 
couple, the distance between the centre 
of the “pull” or “ push” force in 
the deck, and the centre of the “‘ push ” 
or “ pull” force in the bottom. 
¢ = a constant. 
L = length of ship. 
W = permissible load. 
This formula may be written :— 
wh 
C; 
ee wih 
if c is replaced by (C,p). Then a represents the 


1 
bending or external moment (usually now called M), 
and (p X ad) represents the moment of the stress, 


or internal moment (usually now written as et ) where 


d 


=pxad 





y 
p represents the stress per unit of area of the material. 


subsequent trial at sea indicated clearly that there is 
a gap in our knowledge of the straining actions on a 
ship, for the stresses registered in heavy weather were 
considerably less than the calculated stresses under 
standard conditions which the ship had successfully 
withstood in dry dock. The filling-in of the gap from 
the calculation side involves a reconsideration of our 
basic assumptions. For example, the fact that it is 
customary to adopt stress figures which increase with 
size of ship implies that the standard assumptions for 
the determination of bending moment become unduly 
severe as the size of ship increases. This may be in 
part due to excessive wave-height in relation to length, 
it having been generally observed that long waves are 
not so steep as short waves. It may be in part 
due also to an excessive severity of the assumptions 
as regards loading. The standard conditions may be 
possible, but they are not frequently probable, and 
perhaps Sir Westcott Abell may offer us a better stan- 
dard involving the “‘ odds on ”’ for the possible.* 

The method of determining the modulus of resist- 
ance of the ship structure also deserves consideration. 
It has already been noted that there has been no 
development in this matter during the fifty years 
since the calculation was introduced. There has 
been, however, a considerable extension of the practical 
quantitative knowledge of the modulus of resistance 
expressed in the work of the Load-Line Committee 
to which reference has already been made. The 
Committee laid down a standard of modulus in relation 
to draught, but this standard hardly comes into the 
category of scientific accuracy. 

The gaps in our scientific consideration of transverse 
strength and local strength are much wider than 
those in our consideration of longitudinal structural 











The external and internal moment must necessarily 
be equal so that the formula is correct on principle. 
At the date of Fairbairn’s investigation there was 
a tendency to restrict the quantity of iron in the 
upper regions of ship structures, so that the structures 
were not well designed to resist hogging moments. 
To this improper practice Fairbairn directed attention, 
and his views are expressed in these words : ‘‘ Hitherto 
I have contended for equal sections at the top and 
bottom, but cases may arise where stronger bottoms 
are necessary, a8 in screw steamers which take the 
ground, but in other cases the nearer the deck and 
bottom approach each other in sectional area the 
better.”* This historical digression serves to illustrate 
the slowness with which a true scientific idea may 
permeate practice. Thirty years after Fairbairn’s 
investigation many ships were built with the heavy 
material disposed at the second deck down rather 
than at the top deck. In 1872 there was published 
in the Transactions of this Institution a complete 
calculation for the longitudinal ‘‘ modulus of resis- 


tance,” or —, of a midship section, with deductions 


for rivet holes and with the wood deck considered in 
terms of its equivalent area of iron. There has been 
no development from that calculation, although since 
the beginning of the century there has been more 
recognition of the fact that the modulus of resistance 
is a factor of importance in all strength problems. 
Before our consideration of the strength element in 
design can be said to be truly scientific, we must make 
an attempt to fill in the gap between calculated results 
and actual experience. That there is such a gap is 
apparent from the fact that ships have been designed 
on the basis of such a high allowable working stress 
as 10 tons per square inch in the upperworks when 
in the hogging condition, and yet have been found 
amply strong. The filling-in must, however, be done 
from both the sides of straining and that of stress. 
There must be more investigations of the stresses 
actually existing in the structures of ships at sea ; 
some experiments have been made in this connection, 
notably the Wolf experiments in this country. Pro- 
fessor Suyehiro is making an investigation on some 
ships trading in the Pacific. The Wolf experiments,f 
made in dry dock, provided for that ship a complete 
knowledge of the longitudinal stresses produced by 





known straining actions and also an assurance that the 
basis of our strength calculations is sound, but the 





* Trans. I.N.A., vol. i. 
t Trans. I.N.A. vol. xlvii (Part I), page 80. | 


strength. There is, it is true, the scientific analysis 
of registry society requirements for framing embodied 
in the Load-Line Committee’s Report, and this pro- 
vides valuable absolute information as to reasonable 
moduli of resistance for framing. It also forms a 
basis for comparison of framing which is not in accord- 
ance with registry society practice. But here again 
the treatment was not based on strictly scientific 
principles, for the inter-relation of frame and floor 
stiffness was not directly taken into account. For 
the practicable scientific consideration of transverse 
strength it seems necessary to adopt the principle of 
least work as applied by Dr. Bruhn; but before the 
method can be most usefully employed it will be neces- 
sary to adopt standard conditions of loading. Perhaps 
| the registry society representatives can offer sugges- 
| tions as to what those standard conditions should be. 
As regards the consideration of local strength, there is 
no scientific treatment, although valuable papers on 
particular aspects are contained in the Transactions 
of the Institution of Naval Architects. A penalty 
attaching to our ignorance of the local strength con- 
sideration is that defects that are purely local may be 
attributed to general structural causes, with consequent 
general additions to scantlings which may be totally 
unnecessary. The possibility of such a consequence 
of inadeyuate knowledge brings into relief the import- 
ance of adequate knowledge for the purpose of diag- 
nosis; accurate diagnosis of defects is a condition 
precedent to economic design. For a full knowledge 
of stresses we must have a full knowledge of the 
straining action caused by the motion given to the 
ship by the sea. On definite reasonable assumptions 
the straining actions caused by pitching have been 
determined, but probably the greatest increase above 
the statical strains is caused by shipping water at 
the fore end of a ship. While those who go to sea 
are familiar with this increase, there does not seem to 
have been any definite attempt to calculate this strain- 








arm of the couple tending to cause the ship to return 
to the upright or move further from it, is dependent 
on the relative position of the centre of buoyancy 
and the centre of gravity. It is well known that it 
is possible to determine accurately the locus of the 
centre of buoyancy for any constant displacement for 
all directions and angles of inclination, whether 
longitudinal, transverse or other direction of inclina- 
tion. It is also possible to determine this locus for 
all displacements. The work involved in this, which 
to the pioneers in it was a great labour, is very much 
reduced by means of the integrator and integraph. 
It is possible to reduce it still further if these curves 
be standardised by the method indicated in the paper 
I read on “ The Standardisation of Ship Calculations ” 
before the Institution of Naval Architects in 1901.* 
This method has not been generally adopted, and so 
for the present more work is found for the naval 
architect than otherwise would be. To some this is 
not an unmixed disadvantage. 

The other end of the arm of the righting lever is 
determined by the position of the centre of gravity of 
the ship. This can be accurately determined by inclin- 
ing the ship when completed. The position so deter- 
mined is made use of for ship-designing purposes. The 
exact determination of the centre of gravity of a pro- 
posed ship must either be obtained by complete’calcula- 
tion of all the weights of the ship, which involves 
much detail work, or by approximate calculations 
based on the known position of the centre of gravity 
in an existing ship. The operation of making detailed 
calculations is very laborious, and its reliability depends 
on the exact knowledge of numerous details and their 
weight in the ship not yet designed, and upon the 











ing action. The stresses due to rolling are also not 
well known. All these gaps in our knowledge are 
provided for in the general practice as to scantlings 
which is embodied in the classification societies’ 
rules, but there is room for further scientific investiga- 
tion. 

Stability—Stability is one of the elements of naval 
architecture which seems to admit of more exact 
determination than those already dealt with, but it 
is not wholly susceptible of exact determination. That 
idea of stability, which is measured by the righting 


accuracy of the calculator’s work. In most cases 
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it is the practice to rely on experience in previous 
ships rather than to make detailed calculations. The: 
success of this method depends on the judgment of 
the calculator, and has been known to lead to con- 
siderable errors. In all calculations of this kind 
there must be a “‘ personal equation ’’ which, if known, 
can be used with great advantage. I am of the opinion 
that the most reliable method is to take a somewhat 
similar existing ship whose centre of gravity is known, 
and with the full knowledge of the weights and their 
position in the ship make a calculation with a view 
to finding the position of the centre of gravity of the 
existing ship. The difference between the actual 
known position found in the existing ship and that 
determined by calculation will give the “ personal 
equation ” of the calculator. If this same calculator 
be set to work out the position of centre of gravity 
by the same detailed method of calculation and his 
“personal equation” be applied, we may expect 
to get an accurate result. This is very laborious, 
and may be only justifiable in cases of costly vessels 
and where the knowledge of the exact amount of 
stability is cf great importance. There are other 
methods in use which vary in the degree of their 
accuracy somewhat in relation to the labour spent 
on attaining results. It has been suggested that less 
time be spent in drawing offices on pretty accommoda- 
tion plans and more on laborious calculations, but 
who is to determine the relative value of incom- 
mensurable things ? 

With a full knowledge of the position of the centre 
of gravity of the ship and of the centre of buoyancy 
in all positions of inclination, we may construct what 
is known as a curve of stability for each condition of 
loading and draught. We have solved the problem 








* Trans. I.N.A., vol. lxii, page 223. 


* Trans. I.N.A., vol. xliii, page 327. 
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of how much stability a ship has, but we have to 
answer the question: How much stability should a 


ship have in order that she should be satisfactory in | 


working and safe at sea? In a paper read in 1922* 
an attempt was made by me to compare stability under 
wind pressure of recent large ships having very high 
sides, with older ships of lower sides, and it was there 


shown by exact calculation that the later vessel has | 


as good a reserve of safety as the earlier ones which 
had been crossing the Atlantic for many years. This 
is only cne element for which stability is to be pro- 
vided. The other is that of being able to resist the 
action of the sea which causes a ship to roll, so that she 
shall not roll sufficiently to use up all her stability. 
So far as we can determine theoretically, it is certain 
that large angles are experienced only in cases of syn- 
chronism between the period of the ship and impulse 
of the wave. Confirmation has been secured by experi- 
ments on models and observations on ships of what had 
previously been ascertained mathematically, namely, 
that the period of rolling of a ship increases with in- 
crease of radius of gyration and decrease of the meta- 
centric height. The longer the period, the better chance 
a ship has of avoiding synchronism and consequent 
rolling, because long-period waves are long and are 
scarcer than short ones, but it is not possible to deter- 
mine the ship’s period that is necessary on the basis 
of maximum observed lengths of waves. The deter- 
mining factor is governed by the speed of the ship 
and the angle of encounter to the crest of the wave. 
It is therefore evident that the obiect of the naval 
architect should be to give a ship the smallest amount 
of stability in the upright condition that is consistent 
with the convenient working of the ship in and out of 
port, and sufficient to enable her to resist any probable 
wind pressure which would give her an inconvenient 
angle of heel. The curve of stability for the worst 
condition which the ship is likely to encounter at sea 
should have such an area that the dynamical stability 
represented by it is sufficient to absorb all the energy 
caused by rolling and the action of the wind. There 
is enough information available and enough knowledge 
of method to enable this to be worked out for any par- 
ticular ship, and therefore the answer to the question, 
** How much stability should a ship have in order that 
she should be satisfactory in working and safe at sea ?” 
can be answered. 

Ships have been lost through the undoubted want 
of stability. The following is a case in point :— 
The ship whose stability curve is shown in Fig. 1, 
page 843, was 340 ft. by 45 ft. beam by 27 ft. to the 
spar deck, and had poop, bridge, and forecastle respec- 
tively 30 ft., 90 ft., and 27 ft. long. She was laden 
with grain in bulk in the holds and in bags in the bridge 
and poop, the end openings of these erections being 
closed with shifting boards. During very heavy 
weather a steering chain broke and the ship fell off 
into the trough of the waves, capsizing before relieving 
tackle could be rigged and a course made. The fact 
that there was no record of a list prior to the disaster, 
and that feeding trunks and grain boards were arranged 
in accordance with Board of Trade Regulations, makes 
it unlikely that the cargo had shifted. The stability 
curve is based on an estimate of the condition of }oading 
at the time of the disaster. The upper curve gives 
full credit for all the erections; the lower curve takes 
account only of the ship up to the spar deck. Hence 
the true curve lies somewhere between the two curves 
shown. The stability curve was obviously inadequate, 
as the ship capsized, but it does not follow that both 
the G.M. (and therefore the initial slope) and the range 
here shown are generally inadequate for this size of 
ship. Initial slope and range should be related in- 
versely, so that high-freeboard ships may be considered 
satisfactory with smalle" metacentric heights than low 
freeboard ships, which 1s consistent with a standard 
stability obtained by determining the amount of dyna- 
mical stability required to absorb the upsetting energy 
of the wind and sea. The maximum amount of dyna- 
mical stability available may be compared with that 
which is satisfactory in existing ships, remembering 
that there is discomfort in excess of metacentric height 
as well as in defect of it, and there is danger to life 
and limb of passengers in excessive rolling. The 





* Trans. I.N.A., vol. lxiv, page $25. 


answer to the question of how much stability is required 
will be given, therefore, partly as the result of calcu- 
lations and partly on the judgment and experience of 
the designer. 

Safety at Sea,—Safety at sea against the action of 
the wind and sea on an intact well-designed ship, with 
ample sea room, depends on the strength and stability 
of the ship, about which nothing further need now be 
said. The necessary apparatus or safe navigation at 
sea does not give much trouble to the ship designer. 
Little, if anything, can be done in the design to prevent 
collisions at sea, but the risk of loss of life and ship 
may be minimised by boat equipment and subdivision, 
which provisions are amply provided for by the present 
Board of Trade requirements. The working out of 
the boat arrangements in accordance with these re- 
quirements in large passenger ships has presented 
difficulties which have been claimed to be insurmount- 
able if the arrangement of boats is to be one which 
will permit of the whole of the life-saving equipment 
being launched in a suitably small time. The difficulty 
arises from the fact that the possible available appli- 
ances such as davits or cranes are too few and too slow 
in action to allow all the boats carried to be launched 
in the suitably small time. Proposals have been made 
to replace the rear rank of boats, which would have to 
wait their turn for launching, by rafts which could 
either be thrown overboard or would float off when the 
ship sank. The relative value of these two schemes 
depends on what is a suitably small time in which the 
operation must be carried out. That time must 
depend on the nature of the accident and the ability 
of the ship to behave so as not to prevent the satis- 
factory launching of the boats, &c., for that time. 
Bilging by striking rocks or ice, collision with another 
ship, and fire, are amongst the causes which may make 
the ship behave pgejudicially to satisfactory and suffi- 
ciently quick boat launching. 

Subdivision.—Subdivision of the ship into fire and 
watertight compartments is the means of obtaining 
sufficient time to launch boats. If the subdivision 
is sufficient, the necessity for launching boats is generally 
non-existent. Subdivision and boat arrangements cost 
money and may reduce profit, and in consequence 
are not always popular with shipowners. After a 
disaster sympathy is given to the passengers, but 
when there is no disaster ringing in our ears our sym- 
pathies may go out to the poor shipowner who is 
deprived of profit to provide security which is so seldom 
needed. This is the political side of ship design which 
may be discussed on a proper occasion, but not by me 
at the end of this paper. I think, however, it may be 
said with some confidence that the application of our 
knowledge of the subdivision and boat-handling ques- 
tion is of a high order of accuracy, and that when the 
proper authorities tell the naval architect what are 
their requirements in these subjects they may con- 
fidently rely on the information which he is now able 
to give. The question has received international 
consideration, and the final results of the long delibera- 
tions are looked forward to with great interest. 

Machinery.—It is obvious that no ship design can 
be complete without satisfactory machinery design ; 
but while the naval architect must necessarily be very 
familiar with the latest developments of engines and 
boilers, he relies completely on the engineer for these 
designs and their adaptation to the ship. The Institu- 
tion of Naval Architects has in the past and will in the 
future offer a field for full discussion of all develop- 
ments in propulsive machinery. 


APPENDIX. 

Fig. 2, page 843, is an attempt to analyse the ele- 
ments which go to make the difference between E.H.P. 
and §.H.P., the former as derived in the tank, and the 
latter as derived on trial trip. These two curves are 
shown as the upper and lower curves in the diagram. 





To obtain the power delivered at the propeller by the | 


shaft we have to deduct the loss in transmission on 
account of the friction of bearings. The power 
delivered has been taken at from 94 per cent at the 
lowest speed shown (14 knots) to 97 per cent. at the 
highest speed. The results are shown in the curve 
|marked D.H.P. The next lower curve, that marked 
|T.H.P., has been determined from the D.H.P. by 





the use of Froude’s standardised propeller curves. On 
the base of analysis slip ratio a curve of D.H.P. for 
the propeller was plotted, this D.H.P. curve being 
obtained from Froude’s expression :— 


(1) 


T.HP. = B?X 2! pr ysy 
p a 


Applying the results of this T.H.P. curve to the curve 
of efficiency, we get a D.H.P. curve. 

In the equation (1), B, p, and D are known ; y varies 
with the analysis pitch and has the values given by 
Froude ; and Vq can be calculated by the known speed 
of a ship and the assumed “ analysis of pitch.” 

If now we plot on the same basis of analysis slip 
the curves of propeller efficiency, we shall be able to 
find that propeller efficiency at which there is equality 
between the D.H.P. which can be absorbed by the pro- 
peller and the D.H.P. delivered by the shafting. Plot- 
ting these corresponding propeller efficiencies to a base 
of speed of ship, we can obtain a curve of T.H.P. It 
should be ncted that the‘ analysis pitch ”’ used in the 
evaluation of T.H.P. from Froude’s expression has been 
taken at 1-099 x face pitch, this being the relation 
between the two quantities given by a consideration 
of Froude’s published figures of analysis pitches for 
his model screws and Professor T. B. Abell’s statement 
of the face pitches. From the analysis slips at which 
the values of D.H.P. absorbed by the propeller equals 
the value of D.H.P. delivered by the shafting, the real 
slips, t.e., the slips based on face pitch, were deter- 


mined, and thence the curve of wake factor, 7 From 
a 


the curves of E.H.P. and T.H.P. the curve of thrust- 
deduction factor, a was determined, 


In a case where data are available from experiments 
with propeller and model in combination, the relative 
rotative efficiency can be estimated. In this particular 
case it was found to be 0-965 at 17} knots. Hence the 
T.H:P. maa 
DHP- at 17} knots enables us to get T.H.P. 
at that speed. This is shown at A. If the hull effi- 
ciency is determined by model experiments we can 
determine the T.H.P. In this case it was as determined, 
and the point B shows the value of T.H.P. so found. 
The distance between the points A and B indicates a 
gap in our scientific knowledge of about 9} per cent. 
of the S.H.P. The wake factor and thrust deduction 
factor determined from the model experiments are 
indicated respectively by the points C and D near the 
wake factor and thrust-deduction curves. 


ratio 





THE INSTITUTION OF AERONAUTICAL ENGINEERS.— 
The Minutes of Proceedings No. 8 of this Institution, 
which have just been issued, contain full abstracts of a 
paper by Capt. R. N. Liptrot on ‘‘ Three-Ply and Its 
Uses in Aircraft Construction ” and of a paper on “‘ The 
Soaring Flight Question,” by Dr. E. H. Hankin. The 
papers were read at meetings of the Institution held on 
October 23 and November 9, 1923, respectively, and 
reports of the discussions at these meetings are also 
printed. The proceedings are obtainable from the 
offices of the Institution at 60, Chancery-lane, W.C. 2, 
the price per copy being ls. 6d. 


OnE-MILLION VOLT TRANSFORMER FOR INSULATOR 
Trestinc.—The testing station of the porcelain works 
of the Hermsdorf-Schomburg Isolatoren Company at 
Freiberg, in Saxony, is fitted with two series of power 
transformers, each of 125 kilovolts. The four trans- 
formers of either set are mounted in series, and the poten- 
tial difference between the two top transformers is 
1,000,000 volts. The mounting is on iron frames and 
porcelain supports ; the leads are copper tubes, 120 mm. 
(5 in.) in diameter. The low-tension coils are fed from a 
150-kilovoltampere monophase generator for currents of 
380 volts or 50 periods, driven by a 150-kilowatt three- 
phase asynchronous motor. The dimensions of the 
testing room are 20 m. by 22 m. by 14-3 m. (66 ft. by 72 
ft., 46 ft. height); there are no windows. The switch- 
boards and apparatus are on a staging 3-7 m. (about 
12 ft.) above the floor. The chains of bell insulators 
to be tested are suspended by means of a crane con- 
trolled from a distance. Provision is made for pro- 
ducing artificial rain and mist in the testing room, which 
is surrounded by rooms in which the other, mechanical 
and thermal, tests of the insulators are conducted. 


THE END OF THE ONE HUNDRED AND SEVENTEENTH VOLUME. 
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MANCHESTER MUNICIPAL 
COLLEGE OF TECHNOLOGY 
(Faculty of Technology in the University 
of Manchester) 
APPOINTMENT OF HEAD OF THE 
DEPARTMENT OF PURE AND 
APPLIED PHYSICS. 

The Governing Body invites 


Applications for the Position 
of HEAD OF THE DBPARTMENT of 
and Applied Physics in the College of Tech- 
, with the title and status of turer in 
Gaiversity of Manchester. 
Sslary; £600 per annum. 
Conditions of Seeetond form of application 
be obtained from the Registrar, College of 
ology, Manchester, The last date for the 
pt of applications is Wednesday, 16th July, 1924. 
Canvassing, either directly or indirectly, will 
ualify a candidate for appointment. 
B, MOUAT JONES, 

Principal of the College. 

F 131 


be Wanted, Aircraft 


EXAMINERS for the Aeronautical 

Inspection Directorate. Applicants must 

an Air Ministry Ground Engineers’ Exam., 
ory B. Preference will be given to applicants 
=s previous experience of the inspection of 
t during construction. Salary £320 per 
um.— Apply by letter, SECRETARY, AIR 
NISTRY (D.D.A.1.), Alexandra House, 
geway, W.C.2, giving full particulars of 
xperience, etc. F175 
uilding Inspector 
REQUIRED for the GOVERNMENT 

of the GOLD COAST, for the PUBLIO 
ORKS DEPARTMENT, for a tour of 12 to 18 
ths’service. Salary £400 rising to £430 a year by 
ual increments of £15, thence to £450 one 
ual increment of £20, and thence to £720 by 
nual increments of £80, Free quarters and pass- 
» Outfit allowance of £60 on first appointment. 

| leave at home on full salary. ndidates, 

to 35 years of age, preferably single, should have 
knowledge of the routine work of a Town or 
trict Council Engineer’s or Surveyor's Office, a 
tical knowledge of building construction, town 
¢ys, town planning and the construction of 
orkeaprertaining thereto, Must be able to use the 
jolite and dumpy level, and be able to plot own 
work, A.M.LC.E. preferred.—Apply at once 
Writing, stating age and giving brief details of 
lence and qualifications, to THE CROWN 
ENTS FOR THE OOLONIKS, 4, Millbank, 
@stmiuster, London, 8.W. 1, quoting clearly at 
of application M/12866, P23 














here is a Vacancy for an 
‘SISTANT to the CHIBF MECHANICAL 
‘KR on one of the principal Argentine 
. Candidates for the post must have had a 








lass engineering training, both practical and 
mic«!. Bxperience in modern workshop ad- 
tration is an indispensable qualification, 


us Railway employment is desirable but not 
tiai. Preference will be given to applicants 
experience of Railway rolling stock construc- 
a1 maintenance, didates should supply 

ll particulars of taining, experience, age, etc., 
copies (only) of testimonials.—Consideration 
be given to all applications received before 

ly, 1924, addressed to Box A.C.M., c/o 

Wirs & Co.. 95, Bishopsgate, B.C. 2. F 139 


2 + > : 
anted, Engineer having 
, *xperience modern Mechanical Stokers, able 
Sond uct complete boiler trialsand act as Combus- 
4nd Mechanical Engineer. Responsible position 
1,—Address, giving full ulars, training, 

Be oa age salary required, F 154, Offices of 











Quperintendent Required to 
take charge under Works Manager of Works 
manufacturing all kinds of Wire Ropes, including 
Flattened Strand and Locked Coil. Candidates 
should have experience in these.—Reply, stating 
e, experience and salary required, to the 
ENERAL MANAGER, THE WHrirecross Co., Lrp., 
Warrington. F 


Steel Castings.—Representa- 
TIVE REQUIRED for Steel Foundry; 
capacity 300 tons per month, with available space 
for extension, Applicant must have influence and 
connection. Seat on Board may be arranged. State 
fullest particulars, salary required, in confidence.— 
Address, D 981, Offices of ENGINEERING. 





rn of General Engineers 
in London, also working several agencies, 
REQUIRE an EXPBRIENCED REPRE- 
SENTATIVE with established clientele, able to 
extend connection in London and District. Salary 
up to £500 per annum and commission for suitable 
man. Applicants must forward particulars, 
ualifications, present employment, age. etc.— 
ddress, F 148, Offices of ENGINEERING. 


[he Royal Air Force 

REQUIRES HLEOTRICIANS 
ELECTRICAL FITTERS, POWBE 
STATION TRADESMEN and WIRELESS OPERA- 
TORS. Age limits 19 to 30. Pay from 24/64, to 
38/64 per week, on enlistment, and all found. 
Allowance for wife and children to men 26 and over. 
—Write, stating age, or call, INSPECTOR OF 
RECRUITING, B.A.F., 4, Henrietta Street, Covent 
Garden, London, W C.2. D 385 


anted, Man between 30 and 


40, experienced in the design, manufacture 
and operation of Pneumatic Tools.—Address, F 157, 
Offices of ENGINEERING. 


Millwright, South Coast, to 


take charge. Repairs, installation, and 
running of Engineering, Woodworking, and general 
plant connected with Yacht and Aircraft Establisk- 
ment. Applicant must be thoroughly acquainted 
with modern principles whereby friction reduced to 
minimum.—Address, F 113, Offices of EwGINEERING. 


Mechanical Engineer 


REQUIRED for service in Africa. Gasand 
Steam Engine experience, maintenance small 
Plants, erection Steel Buildings, able to keep Ac- 
counts, Tour 30 months, leave 6 months. Housing, 
Medical Attendance, Free Passages. Salary £275— 
£300 per annum.—Applications to F 114, Offices of 
ENGINEERING, 


SBS ore: Hydraulic Engi- 

















NEER REQUIRED by the 
GOVERNMENT of the GOLD COAST, 
for the PUBLIC WORKS DEPARTMENT, for two 
tours of not less than 12 nor more than 18 months 
with possible extension. Salary £960 a year, plus 
duty allowance at the rate of £96a year. Liberal 
leave in England on full salary. Free quarters and 
passages. ndidates, not over 45 years of age, 
must be Members or Associate Members of the 
Institution of Civil Engineers They must have 
had a ae a in the design and 
construction of large Water Works, Dams, Pumping 
Machinery, LP inpowae plants, etc.. and possess a 
knowledge of the chemica! purification of water by 
aluminium sulphate or other processes. Preference 
will be given to candidates who have had experience 
in handling native labour. Apply at once by letter. 
stating age, qualifications, and experience, to THE 
CROWN AGENTS FOR THE OOLONIES, 4, 
Millbank, London, 8.W.1, quoting clearly at head of 
application M/12825. F118 


INDISPENSABLE. BOOKS. 


Detailed Prospectus E.G.4 free on request. 








JUST PUBLISHED. 





Demy 8vo. 214 pages. 


Constructional Steelwork. 


A MANUAL OF WORKSHOP PROCESSES, METHODS AND MACHINES. 
By HARRY ATKIN. 


Covers in a practical manner the methods employed in the production of steelwork 
in works which can be considered up to date in layout and plant. 
various details connected with design, production and costs, and the illustrations 
show the simplest and most economical way of working. 

117 Figures. 


It deals with the 


Price 9s. 6d. net (postage 6d.). 





fact, it is a library in itself. 
Tenth Edition. 


Mechanical Engineers’ Handbook. 
By ROBERT T. KENT (Editor-in-Chief) and a Staff of 35 Experts. 


This standard Handbook of engineering practice is indispensable to all engineers. 
It is the most complete reference book on Mechanical Engineering ever written; in 


2247 pages. 
Price: Genuine Leather, 35s. net; Atholeather, 30s. net. (Postage 9d.). 


Profusely Illustrated. 





Fourth Edition. 


American Civil Engineers’ 
Handbook. 


By MANSFIELD MERRIMAN and a Staff of Experts. 


This book is in a class by itself in the. Civil Engineering field, and there is no other 
handbook so up to date in every particular. 
authoritative, and most reliable information on Civil Engineering practice. 
1955 pages. 
** Flexible Fabrilloid”’ binding. Price 30s. net. (postage 9d.). 


It offers to engineers the most complete, 


Fully illustrated. 








CHAPMAN & HALL, Ltd., 11, Henrietta Street, LONDON, W.C. 2. 
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}iagineer Required by 
the GOVERNMENT of BRITISH 

GUIANA for two years’ service. Salary 
£1,000, Free passages. Candidates must be fully 
qualified Civil Engineers who have had extensive 
experience in charge of water and well boring 
operations. Apply at once by letter, stating age, 
whether married or single, and giving brief details of 
qualifications. and experience, to THE OROWN 
AGENTS FOR THE OULONIES, 4, Millbank, 
London, S.W.1, quoting clearlyat head ofapplication 
M/12760. It is useless for candidates toapply unless 
they have had the foregoing experience. F 155 


Wanted, Engineer Holding 


Degree or equivalent in engineering science, 
capable of acting as Assistant to Manager of large 
works abroad ; experience in chemical engineering 
practice preferred, especially with references to 
problems of distillation and heat transference. 
Age 30/35. Salary the equivalent of £1,000 per 
annum for three years with house and sundry 
allowances. Applicants should give fullest particu- 
lars of training, qualifications and experience.— 
Write Z.X., c/o CHaRLES Barker & Sons, Ltd., 
31, Budge Row, B.C.4. F 127 


Section Engineers (4) 
KD REQUIRED for the CONSTRUCTIO 
BRANCH of the FEDERATED MALAY 
STATES RAILWAYS for four years’ service with 
possible extension. Salary $400a month, rising to $475 
month by annual increments of $25 a month, plus a 
temporary non-pen: ble allowance of 10% which 
is liable to cancellation or revision, plus a commu- 
ted Field allowance of $50a month. ‘The exchange 
value of the dollar, in sterling, is at — fixed by 
the Government at 2/4, but its purchasing power in 
Malaya teat present conside ably less than that of 2/4 
in the United Kingdom. Free passage provided. On 
expiration of agreement a bonus of six mnths’ 
salary may be allowed, provided the work and 
conduct of the person engaged has been in eve 
way satisfactory. Candidates, aged 30 to 38 an 
unmarried, must be fully qualified Railwav 
Hngineers who have received good training and 
experience on recognised Kuropean, American or 
Colonial Railways, Members or Associate Members 
of the Institution of Civil Engineers preferred.— 
Apply at once, by letter, stating age, whether 
married or single, and iculars of qualifications 
and experience to THE CROWN AGENTS FOR 
THE COLONIES, 4, Millbank, Westminster, 8.W.1. 
quoting at tne top of application M/12797. F lly 


anted, Draughtsmen, by a 

large firm of Handling Plant Engineers in 

the North of England, with first-class experience in 

the design of Aerial Ropeways of all types. Only 

first-class men need apply, stating age, experience 

and salary required.—Address, 69, Offices of 
ENGINEERING, 














Draughtsman Required for 


work in London with large firm of mechanical 
engineers, must be thoroughly experienced in belt 
conveyor work, handling all materials.—Address, 
stating age, experience and salary required, 
F 100, Offices of ENGINFERING. 


Dr2ughtsman Required with 


knowledge automobile engine design. Five 
Pounds salary. 
Address, F 65, Offices of ENGINEERING, 


raughtsman . Required for 
Electric Cranes,—State age, wages and 
experience, Address, F 147, Offices of ENGINEERING. 


[taughtsman Required for 

Constructional Steel Works and Gasworks 
Plant. London District.—Address, stating age, 
experience and salary required, F 129, Offices of 
ENGIN} BRING. 


~ ° . 
PD 2ughtsman Experienced in 
turbine room lay-out work, including turbine 
ani condenser assembly details, circulating water 
systems, and general piping work. In applying, 
give references, details of experience, names of firms 
served and periods of service, Location London,— 
Address, F 135, Offices of ENGINEERING, 
ood Draughtsman Wanted, 
well up in mining machinery.—State experi. 
ence and salary required by letter to FRASER AND 
CHALMERS ENGINEERING WORKS, sah x 

















"MINISTRY OF TRANSPORT. 


A pplications are Invited 
for a Temporary Appointment as a 
CIVIL ENGINEERING DRAUGHTSMAN 
under the Koads Department of the Ministry of 
Transport at an inclusive wage not exceeding five 
guineas per week, according to qualification-. 
Candidates should have a good workshop experi- 
ence of constructional engineering aud wide drawin 
office experieuce in constructional steel work, 
knowledge of desizn and calculation is essential. 
Applications stating age, -experience and 
qualifications should be addressed to the 
KSTABLISHMENT OFFICER, Ministry of Trans- 
port, 6, Whitehall Gardens, London, 5.W. 1, not 
later than Saturday, 5th July, and «opies of two 
recent testimonials should also be furnished. 
Preference will be given to candidates who have 
served in H.M. Forces. F 138 


4 


ENGINEERING. 


[JUNE 27, 1924, 








Draughtsman, -Experienced 
in. Lift lay-out and details, REQUIRED.— 
Apply, MARRYAT & SCOTT, 574, Hatton es it 





[)taughtsman (about 28) 


REQUIRED, with good knowledge of W.T. 
Boilers and Heating Installations, State full par- 
ticulars, salary, etc.—Address, F143, Offices of 
ENGINEERING. 


raughtsman Wanted for 
Far East, with good experience in Dredge 
design. Single man not over 35 years of age, salary 
£35 to £40 per month, according to experience with 
annual increments of £36 per annum. Five years’ 

reement. Second-class passage out and home. 
Give full particulars of experience and copies of 
references.—Address, DREDGE, WM. PoRTEOUS AND 
Co., Advertising Agents, Glasgow. 


DEPARTMENT OF SCIENTIFIC AND 
INDUSTRIAL RESEARCH, 








a8 Junior Draughtsman, 
fully aquainted with ship drawing 
office laying off and calculation sty om s 


ambridge Graduate Would 


pay good premium for Practical Civil 
Engineering): Training and Experience.—Address, 
stating — required, and prospects on com- 
pletion, F 165, Offices of ENGINEERING, 


° 6 
A Junior Draughtsman (21), 
with sound technical education and shop 
experience, SEEKS SITUATION. Quick and 
proficient.—Address, F 107, Offices of ENGINEERING, 





anted, “Engi neering,” 
January 19th,1912. 
CIA MECHANICA, 
Africa House, Kingsway. F 101 


anted, Bliss & Acme 
Horizontal FORGING MACHINE and 


Bulldozers, Lapointe Broaching Machine, all sizes.— 
Write, ROSSIENSKY, 29, Rue des Vinaigriers, 
Paris, F 136 








Draughtsman (or Clerk of 
WORKS), with 20 years’ civil, mechanical and 
Chemical Engineering experience.—Address F 152, 
Offices of ENGINEERING. 








Kirkaldy, Limited. 


ORKS : 
BURNT MILL, ESSEX. 
We are organised to sonees castings from 2 lbs: 
to 2 tons. COast-iron, Semi-steel, and Non-ferrous 
castings. Coils of every description, Steel and 
Copper. Sheet Metal Work. Over 40 years’ experi- 
ence is at your service. Send your enquiries along. 





REQUIRED at the William Froude Nati ‘an 

Preference given to ex-service men. Salary £3 10s. 
to £4 per week inclusive.—Applications to be made 
to the DIRECTOR, NATIONAL PHYSICAL 
LABORATORY, Teddington, Middlesex, not later 
July 5th. F 137 


raughtsman Required 
AT THE ROYAL AIRCRAFT 
ESTABLISHMENT, 
A. 33.—For design and calculation work on 
aircraft engines. 

34.—For design and calculation work on 
aeroplanes, 

A. 35.—For plant, buildings and ground equip- 
ment work. 

All must have had good technical training with 
shops and D.O. experience, Starting salaries will 
vary from 40s. to 52s. a week, plus Civil Service 
bonus, ping present total salaries of 69s. 11d. to 

\. x-Service men _ preferred. — Applications, 

uoting reference numbers as above and stating 
ull particulars, should be addressed to the 
SUPERINTENDENT, R.A.E., South Farnborough, 
Hants. F1i7 
Required by London Engi- 

neering Coy., an experienced LADY TRACER ; 
one with some knowledge of typing would be 
preferred. — Address, stating previous experience, 
and salary required, F 168, Offices of HNGINEERING. 


Assistant Stoker Required, 


accustomed to oil firing.—Address, stating 
age last employer and salary expected, F 174, Offiees 
of BNGINEERING. 














SITUATIONS WANTED. 


Chief Engineer, M.I. Mech.E., 





experienced in Design, Erection and Main- 
tenance of Cement, Quarry and wiaing Machinery, 
comepreting pa contract, REQUIRES Responsible 
POSITION as Kngineer, Manager or Consultant. 
Sound practical and commercial knowledge.— 
Address, F 93, Offices of ENGINEERING. 


niversity Graduate in Mech. 

En se (30), some shop experience, 
SEEKS EMPLOYMENT with prospects.—Address, 
F 02, Offices of ENGINEERING. 





HBAVY OIL ENGINES. 


Kgineer, with Considerable 
-4 Experience in the design, manufacture and 
sale of Heavy Oil Engines, Marine and Stationary, 
DESIRES a CHANGE, 
At Home or Abroad, 
Address, in the first instance, F 134, Offices of 
ENGINEERING. 


ngineer (29), Certified. Ex. 
first-class B.O.T., 8 years’ sea ies a ery 


First-class testimonials, Desires shore appointment. 
—Address, F 144, Offices of BNGINEERING. 
Wide 


Mech.E, (38), 


M. practical, technical, commercial power 
plant experience. Unique experience in super 
pressure eteam g ti A t d to control 
shops and offices. Available home or Colonies.— 
Address, F 79, Offices of ENGINEERING. 


echanical Engineer, Swiss, 
Graduated, 15 years’ practical experience in 
Swiss, English, American firms of machine tools, 
tools, devices, motor-trucks, tractors, Divsel engines, 
up-to-date in modern manufacturing methods, 
scientific shop-management, good works engineer 
and draughtsman, DESIRES Responsible and 
Permanent POSITION.—Address, F 142, Offices of 
ENGINEERING, 











WANTED, &c. 


[the Owner of British Patent 


No. 160110, nyeting ve ‘“*Improvements in 
Mechanical Stokers,”are DESIROUS o: enteringinto 
NEGOTIATIONS with one or more firms in Great 
Britain for the purpose of exploiting the above 
inventions, either by sale of the patent rights or by 
the grant of a licence to manufacture on royalty.— 
Enquiries should be addressed to Messrs. ABBL 
AN IMRAY, 30, Southampton Buildings, 
London, W.C.2. F 102 








PARTNERSHIPS. 
IF YOU ARE SEEKING 


A Partner or Partnership 


or wish to Buy or Sella 
BUSINESS on WORKS 
Write :— 


heatley K* Price&Co, 


46, Watling Street, LONDON, B.C. 4. 
ESTABLISHED OVER SEVENTY YEARS. 1875 


Director Required for Old 


Established Engineering and Ironfoundry 
Concern, (private limited company), within 20 miles 
Manchester. Invest about £2000. A knowledge of 
Ragiectting and one who could influence new 
business preferred. — Address, F173, Offices of 
ENGINEERING. 


Mechanical Engineer with 

small capital, first-class home and abroad 
experience, DESIROUS of ACTIVE PARTNER- 
SHIP with progressive Engineering fiz:m.—Address, 
F 160, Offices of ENGINEERING, 











canner eat 





PATENT AGENTS. 





pre Owner of British Patent 


No. 166124, for *‘ Improvements in method of 
and means for Burning Pulverulent Fuel,” is 
DESIROUS of ENTERING into NEGOTIATIONS 
with one or more firms in Great Britain for the 
purpose of exploiting this invention, either by sale 
of the patent rights or by the graut of a licence or 
licences to manufacture on royalty.—Enquiries 
should be addressed to Mesers. ABEL & IMRAY, 30, 
Southampton Buildings, London, W.C.2. F 103 


[the Owner of British Patent 


No. 162958, for ‘‘ Improvements in, method of, 
and means for, Burning Pulverulent Fuels,” is 
DESIROUS of ENTERING into NEGOTIATIONS 
with one or more firms in Gréat Britain for the 
purpose of exploiting this invention, either by sale 
of the patent rights or by the grant ofa licence or 
licences to manufacture on royalty.—Enquiries 
should be addressed tc Messrs. ABEL & IMRAY, 30, 
Southampton Buildings, London, W.C.2. F 104 


‘he Owner of British Patent 


No. 143566, for ‘‘ Improvements in devices for 
controlling the flow of water to hydraulic turbines,” 
is DESIROUS of ENTERING into NEGOTIATIONS 
with one or more firms in Great Britain, for the 
purpose of exploiting this invention, either by sale 
of the patent rights or by the grant of a licence to 
manufacture on royalty.—Hnquiries should be 
addressed to Messrs. ABKL & IMRAY, 30, South- 
ampton Buildings, London, W.C.2. F 105 
[the Owner of British Patent 

No. 161569, for ‘‘ Improvements in and relating 
to Hydraulic Turbines,” is ESIROUS of 
ENTERING into NEGOTIATIONS with one or more 
firms in Great Britain for the purpose of exploiting 
this invention, either by sale of the Patent rights, 
or by the granting of licences to manufacture on 
es ee should be addressed to Messrs. 
ABEL & IMRAY, 30, Southampton Buildings, 
London, W.O.2. F 106 


ryfo Manufacturers Wishin 
TO OBTAIN OR DEVELOP A MARKET FO 
THEIR PRODUCTS IN GREAT BRITAIN, 

An old-established London Firm with valuable 
connection amongst public departments, railway 
companies, shipbuilders, and engineers, OFFERS a 
Complete SHELLING and DISTRIBUTING 
ORGANISATION to manufacturers who contem- 
plate entering this market. Experienced selling 
staff covers the whole territory. London officesand 
showrooms in one of the principal thoroughfares. 
Warehouse accommodation in ndon, Glasgow, 
Liverpool, Newcastle, Leeds, Cardiff, and South- 
ampton.—Particulars, in first instance toTRADER, 
c/o INDUSTRIAL PUBLICITY SERVICE Ltd., 4/7, Red 
Lion Court, Fleet Street, B.C. 4. F115 


fully Qualified Electrical and 


Mechanical Engineer, at present Manager of 
important Manufacturing concern proposes com- 
mencing on own account, and would be glad to get 
into touch with Progressive Firms, view torepresen- 
tation, on retaining salary and commission basis. 
Sound personal connection with many firms in 
Midlands.— Address, F 145, Offices of ENGINEERING, 


. ) 

A sency Wanted.—Engineers 
Agents, offices in London, Antwerp and 
Stockholm, are Open to Represent (at first in 
London), Manufacturer. Specialist engaged if 
neeessary.—Address, F 178, Offices of ENGINEERING. 


Bolts & Nuts.—Agents with 


connections and influence DESIRE to 
REPRESENT, in Scotland, Manufacturers, whose 























ituation Wanted in which 


20 years’ Technical and Commercial experience 
in the Iron and Steel Trades might be utilised. 
—Replies to W. W. WILSON, 78, Beechwood 
Gardens, Mossend, near Glasgow, « F158 


Hy2gineer, just returned from 
Kast, DESIRES APPOINTMENT as general 
manager orassist.. Specialised in General Engineer- 
eg. all de Sopa ae gennmeaiaete. Real 
n, e complete charge. ome or abroad, 
—Address, F 159, Offices of Eeeinzeaive. 


Supervising Engineer, Mech- 
anical, 35, Machine Shop, Fitting and 
screens Soereare. Has — y= Managers’ 
8 Position o ibilit — 
Address, F 170, Offices of ENGINEERING. 





terests are not at present covered. Replies 
treated in complete confidence.—Address, F 172, 
Offices of ENGINEERING. 


teel Castings. — Foundry 
AGENCY (or representation) WANTED for 
Scotland. Influence and good connections. 
Interests thorough] protected, Highest creden- 
tials.—Address, F 171, Offices of ENGINEERING. 


E2gineers’ Agent, Exception- 
ally wide London connection, established 
central office, Desires One New Agency.—Address, 
F 163, Offices of ENGINEERING. 


r y° Steel Furnace Owners.— 

Advertisers desire to RENT tion of 
WORKS, — 2000 to 6000 sq. ft., to install plant for 
the = . met hi ey SORAP on favourable 











30, King Street, W.C. 2. 





terms ite, BOX 146, WiLLuNes, 





ames D. Roots.—Patents. 


BRITISH and FOREIGN. Moderate charges. 
Long and varied practical Engineering experience 
valuable to Inventors. ae drege many years contrib- 
utor of Patents Abstracts for “The Engineer” & ‘‘The 
Times.”—Tbanet House, Temple Bar,London,W.C.2. 


: i YechnicalTranslations from or 
into Spanish, Italian, French, German, Russian, 

&c., by experts.—VicToRIA TRANSLATION BUREAU, 

21a, Southampton Bldgs., Chancery Lane, W.C. 2. 








AUOTION SALES. 


Wheatley Kirk, Price & Co. 


(Established 1850), 


Valuers 
AND AUCTIONEERS OF 1875 
ENGINEERING WORKS PLANT AND STOCK. 
46, WATLING STREET, LONDON, E.C.4. 
16, ALBERT SQ. 26, COLLINGWOOD ST. 
MANCHESTER. NEWCASTLE-ON-TYNE. 
Telephones and Telegrams at each Address. 


OFFICES OF MAITRE AUCOIN, 
Attorney, at rue Vital Carles 21, Bordeaux, France. 


Gele, at the Court of Justice 


in Five Lots, subject to the grouping together 
of the first three lots, then the five lots in one, on 
TuEspAY, July 8, 1924, at Two p.m. Large Estate 
containing ground and buildings for Factory at 
Bordeaux-La Bastide (France), rue Letellier 7, and 
Quai Deschamps 32. Area 4760 sq. metres. Upset 
price 350,000 Fr. Large Estate containing grounds 
and buildings for tory, Offices, Garage and 
Toolshop at Bordeaux-La Bastide (France), rue 
Letellier 11, 15, 17, Area 4470 sq. metres. Upset 
price 150,000 Fr. 

House on blind alley 7, and rue Letellier 9.—Upset 
price 25,000 Fr. House, rue Letellier 3.—Upset price 
15,000 Fr. House with garden, rue Letellier 29.— 
Upset price 30,000 Fr. 

be visited, the first two lots, on Monday, 
Wednesday and Friday from Two to Four p.m. ; the 
fourth and sixth lots, on Wednesday, Thursday and 
Saturday from Two to Four p.m., toapply to the 
hall porter; the seventh lot, on Tuesday and 
Friday from Two to Four p.m. F120 


PRELIMINARY ANNOUNCEMENT. 











G. R. 


BY DIRECTION OF THE GEORGE COHEN 
ARMSTRONG DISPOSAL CORPORATION. 


ELECTRICAL EQUIPMENT, 
GENERAL PLANT, 
BUILDERS’ AND CON- 
TRACTORS’ MATERIAL, 
STORES ETC. 


ying. at 

H.M. FACTORY, G@ NA (NR. CARLISLE). 
Comprising ;— 

ELECTRIC MOTORS 2 to 80 HP., 
RANSFO ELECTRIC 


DYNAMOS, 
STARTERS, Quantit RIC LIGHT 
FITTINGS, SWITCH GEAR, DISTRIBUTION 
BOARDS, CONDENSERS. SUPER and INTER- 
HEATERS, STILLS, SATURATORS, JACKETTED 
and other PANS. 
100 VERTIOAL TYPE COPPER-COIL CALORI- 
FIBERS, LARGE NUMBER OF TANKS, up to 2000 
earacity, BOWSER PETROL PUMPS, 
ATER METERS, FANS, BLOWERS, TANGYE 
and OTHER PUMPS, PETTER OIL 
ENGINE, AIR OOUMPRESSORS. 
WOODWORKING MAOHINERY. 
Consists of :—DOVETAILING, PLANING, and 4 
CUTTER MOULDING MACHINES, HOLLOW 
SPINDLE LATHE, 250 TONS OF STEAM PIPING 
AND FITTINGS. 
BUILDERS’ and CONTRACTORS’ MATERIAL. 
Comprises -—A LARGE QUANTITY OF RAIN- 
WATER FITTINGS, TANKS, CONTAINERS, 
SEVERAL TONS OF NAILS, 
LA FITTINGS, ROOF TRUSSES, 
LIFTING TACKLE, 800 gross STEAM FITTINGS, 
GUNMETAL VALVES, STEEL TRUNK PIPING, 
BENDS, TEES, TUBULAR STEEL MASTS, 
LINED TRAYS, PLATFORM SCALES, 


LEAD- 
F 162] COAL GRINDING MACHINERY. 





QUANTITY OF KITCHEN.UTENSILS, spopn, 
OUTFITS and MISCELLANKODS ITEMS, 
& Son : 


Lpopeld Farmer 


will SELL the ABOVE BY AUCTION 
THE INSTITUTE, CENTRAL AVENUE, GRETNA 
on Tuxspay, 15th July, 1924, and following days 
at Eleven o’clock each day. 

On view several days prior to sale. 

Catalogues of the Auctioneers, 46, Gresham Stre 
Bank, London, K.C.2, and Kilburn. N.W.6, or Th, 
George Cohen & Armstrong Disposal Corporation 
Abbey House, Westminster, 8.W.1. 
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FOR SALE. 


: Vertical, Loco., Cornish, Launeh 
Boles, Field-tubes, as jalit ya 

Air Receiversand Feed water Heaters.—App) 
GranTHaM Borer & Crank Co., Ltd., Grantham 


fo Sale, Motor-Driven Ai 
COMPRESSOR, by Belliss & Morcom. 
cubic ft. per min, - 100 lbs. yereeete, with 500 yo) 
D.C, motor.—THE PHGINIX ELEOTRICAL CO 
Lrp., 17, Oswald Street, Glasgow. D2 


ror Sale. 


ENGINE SHOP MACHINE TOOLS, 











Heavy Side Planer, horizontal :trave!l 15 ft, 
vertical travel 11 ft. 2ins. Heavy Setting Table 
16 ft. by 7 ft. 3 ins. Direct Motor Driven, 8 
Shanks & Co. 

Double-headed Horizontal Boring and Tappin 
Machine, each head fitted with 4 in. spindle, 
3 it. 2 in. travel. Bed 30ft. long by 4 it. 6 in, 
broad. Heads operatable over 24 ft. in breadth and 
11 ft. in 7“ Heavy Setting Table 30 ft. long b 
6 ft. broad. Belt driven. By Loudon Bros 
Johnstone. 

Heavy Duty Lathe 3 ft, 9fin. centre. Leugth of 
Bed 19 ft., takes between centres 8 ft. Gin. 10 ft. 
Face Plate. Two Tool Holders on common saddle 
Compound Slide. Belt driven. By Shanks & Co, 
Johnstone. 

Heavy Screwcutting and Surfacing Gap Bed} 
Lathe, 1{ft.1l}in. centre. Bed 36 ft. long with 
four Tool Holders each on compound slide rests, 
Takes between centres 25 it, Belt driven. By 
G. & A. Harvey, Glasgow. 

Heavy Gear ge | Machine, revolving table 
7 ft. ¥in. diameter, Milling Head, adjustable 
angle, spare table and frame smaller diameter wit 
change Speed Gear Boxes to each motion. Bridge 

ead and Standard with spare parts for various 
operations. Motor driven. Attached to machine 
is Weighing Machine, relieves up to 30 ton tare, 

Wm. Muir & Co., Manchester. 

Double-headed Facing and_ Boring Mill. 
Horizontal, each head is balanced and has worm- 
driven 4-jaw chuck, 2 ft. 6 in, diameter, and 
traverses along bed 5ft. 6in. Head rises and falls 
2ft. 6in. Each head is independently driver by 
25 b.hp. Motor. Between heads there is a hea 
planed and slotted Fixing Table, 4 ft. long by 8ft. 
bread, supporting 4 Housings with 15 in. diameter 
Shafting Ronriogs or Stays, adjustable to same 
variations in height as heads. Motor driven, By 
Shanks & Co., Johnstone. 

Heavy Side Planer, horizontal travel 11 ft. 6 in, 
vertical travel 10 in., with Setting Table 12 ft. by 
14ft. Beltdriven. By Loudon Bros., Johnstone. 

Apollo Combination Turret Lathe 12 in, centres, 
all-gear head, square Turret for facing work, and 
Hexagon Turret for boring, mounted on slide 4ft, 
long, hollow spindle admits 4$ in. diameter, overall 
length 11{t.6in, Makers, Pollock & MacNab. 


BOILER SHOP PLANT, 


Four-Headed Boiler Shell Boring Machine, 
Heads set and travel, Shear Bed 60 ft. long by 
4ft.63in. broad, Each Head rises and falls on own 
column, 7 ft., and operated by 10 h.p. Motor, 
Spindles 4 in. diameter, 2ft. travel. Kach pair of 
heads have heavy C.I. Foundation Plate or Boiler 
Carriage in front, 19 ft. by 8ft. Grooved for adjust- 
ment of 2 pairs of Worm-Driven Wheel Trunnionson 
roller bearings, on which boiler revolves for boring 
operation, Trunnionsoperated by 10b.hp, Motor. By 
The Low Moor Co., Ltd., Bradford. 

‘Vertical Hydraulic Riveter, 13 ft. Gap, with 
Valves and Control Gear, up to 160 tons pressure on 
rivet casting steel throughout. By Hugh Smith 
and.Sons, Glasgow. 

Heavy Plate Bending Machine, takes plates up to 
13 ft. in breadth, top and bottom entablatures steel. 
Setting Column Steel, operated by Link Gearing or 
Fulcrum, impelled by ‘hydraulic cylinder. Two 
Drawback Hydraulic Cylinders and Hydraulic 
Cylinder Operating Vertical Roll 13 ft. high by 
2it. 6in, diameter, Complete with gearing. By 
Hugh Smith & Son, Glasgow. 

Double-headed Heavy Drilling Machine, 3in. 
balanced spindle heads operated over 10 ft. 6in. in 
breadth from mutual, wall type, Entablature 33 it. 
long, and supported on each head independent. Each 
head operated by Motor. By G. & A. Harvey, Ltd., 
Glasgow. 3 Heavy C.I. Columns with 3 rolled 
steel joists grouted as Setting Bed. 

Vertical Manhole Cutting Machine, ‘balanced 
spindle setting table 5 ft. 6in. by 6 ft., on compound 
rests, Driven direct by Motor. By G, & A. 
Harvey, Ltd., Glasgow. 

13 in. Double-ended Punching and Shearing 
Machine, with Angle Cutter Cam and lever motion. 
Shearing Gap 2 ft. 6 in., Punch Gap 3 ft., with 
2Swing Cranes attached, 13 ft.tradius, each, having 
set of 2-ton ‘‘ Thomson” Lifting Blocks attached, 
direct driven by Motorand Starter. 

Hydraulic Flanging Press with Vertical Ram 
10 in. diameter, for flattening process, Vertical Ram 
10in. diameter, for flanging process, and Horizontal 
Ram 7 in. diameter, flanging process, with drawback 
cylinders to each motion, complete with Valves and 
Piping. By Twedells, Gloucester. 

eavy uble-ended Punching and Sheari 
Machine, geared motion with angle cutter. Pun 
Gap 3 ft., Shear Gap 2 ft. 6 in., by Smith Bros. 
Glasgow, with two Swing Cranes attached, each 
18ft. radius and each having set of 3-ton Blocks 
attached, direct driven by Motor. 

Heavy Hydraulic Flanging Press, with Vertical 
Ram 12 in. diameter, for surface flattening, 
holding Vertical Ram 12 in. diameter 
re. and horizontal, &c.—All three motions 
fiti with drawback cylinder and hydraulic valves 
and piping ay oe Crane Mounting on top 
24 ft. radius. H. Smith & Sons, Glasgow. 

For further particulars apely to 
THE GOVAN ENGINE WORKS, LIMITED, 
180, Hope Street, GLASGOW. Fil 


For Sale, §c., continued on page 97, 
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“Stop 


Willcox’s 


* Skinner ” 


either temporarily or permanently. 


Telephone: Hop 3140 (7 lines). 


of loss through ‘ 


WILLCOX’S 


PIPE JOINT 
CLAMP 


For repairing leaks at joints where pipe screws into fitting. 
Made of malleable i iron; elastic enough to accommodate vibration 
and expansion, and heavy enough to withstand the highest pressure. 


4Pp- 


hey are an excel ent 
‘leaking joints’ 


and ‘ 


“ SKINNER ” 


EMERGENCY 
PIPE CLAMP 


For repairing splits and rust holes in pipe. 
pipe; and, being made of malleable iron, is stronger than the pipe itself. 


illustrated folder sent upon application. 


W. H. WILLCOX & CO.,, LTD., 
32 to 38, Southwerk Street, 


LONDON, S.E. 1. 


Tel : “Engi 





Saves the cost of renewing 


lys, Boroh, London. 
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COMPLETE CEARS 


DEPENDABLE 


MACHINE CUT GEARING 


FOR ALL INDUSTRIAL PURPOSES. 


BEVEL SPUR (Helical or Straight Teeth) SPIRAL & WORM 


IN STEEL, 


IRON, OR PHOSPHOR BRONZE, 
CUSTOMERS’ 


Crorts’ STANDARD Worm REDUCTION GEARS. 


CROFTS cxcrt) L™- 


46, CANNON ST., E.C.4. 
SPECIALISTS 


Lonoon 
Orrice; 


BLANKS 


PROMPT DELIVERIES. 


Mancuester 
Orrice: 


CUT. 


4862. 


BRADFORD, 
YORKS——ENG. 


42, DEANSGATE. 


IN POWER TRANSMISSION, 





TN SS 


Leaks”—end_ troubles— 


Quick Stop Leaks speedily close leaks in _Pipe joints and lines, 
insurance against risk 
‘split pipes.” 


ENGINEERING. 

















py oa WAKEFIELD. 


PIONEERS OF STIFF PLASTIC 
BRICK MAKING MACHINERY. 


BRICKS PRODUCED BY OUR LATEST IMPROVED 

MACHINES ARE OF UNEQUALLED STRENGTH AND 

FINISH. READY FOR IMMEDIATE DELIVERY TO KILM, 
"" =gq No. 1 “STIFF-PLASTIC” BRICK-MAKING MACHINE, 


Output 1000/1200 per hour. ' 
We also bulid a larger Machine (No. 2 size) for 1800/2000 per hour. 


HIGHEST OUTPUT: HIGHEST QUALITY. 





BRADLEY = CRAVEN," 
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A. BEEBEE, 
Studs, Belts, Nuts, «. 


WEDNESBURY. * 


FERGUSON BROS. (usscow) Ld, 
PORT GLASGOW, 
ENGINEERS AND SHIPBUILDERS. 


Bee Last and Next Week’s Half-page Illustrated 
Advertisement. 1908 


ROBERT STEPHENSON & CO. 


LOCOMOTIVE BUILDERS, DARLINCTON. cro. 
London Office :—17, Victoria St., Westminster. 
for 














See our Pouatrated Advt. siune 20, 





COMPLETE A-L Oxy-Acetylene Welding Plants for use with 
Dissolved Acetylene in Cylinders are now available at this 
greatly reduced price and can te supplied immediately from stock. 
The plant compres =e eee a ; ae 
we de aie ol ign Hc ee Soe — 
One Acetylene Pressure — 
Tw Se lattes fea tare rekhor hose, including clip connectors 
One Pair of Cooks ; 





One Cylinder Key. 
The price of Dissolved Acetylene in cylinders loaned free of 
charge for one month has now been reduced to £10 2s. 6d. 
per 1000 cu, ft. (at works). 


Write for Catalogue H.P.5. 


Oa Men LiVEP S10, 2 LA@ 
) 


Victoria Station House, Westminster, S.W.1. 
Telegrams: ** Aceterator, Sowest, London.’’ 


q Telephone; Victoria 9226. L, 
1) SDS AOE! ROI REE 





(Seat le LT RRND RENEE comme em 


Pe PAUP 





POUDEDELEOVAVANEUOUOONGNOAGEOUAOODEUOOEOEONOCESS2SUOUEUEUEAUAENAAOAOONOOOUOUEUEUOGODONONEUOUOOEOOGOOEHOONOUOUEUOUOUOUODUDOOEQEGROEQEQOOEOEOOOUOUOONOUOUUOUUOO0N : 


Protective Face 
to grip the 
pulley and 
avoid 
cracking. 


MEN WE LIKE To MEET. 


Hard-headed Buyers, men who worry and search 
until they find the most efficent belting, are the 
men we like to meet! Men who want the best! 
In some of the most up-to-date mills, where the 
one watchword is efficiency, Texcela Belting has 
sine installed throughout. This after actual 
rial. 

We are selling miles of it. 

USERS know what it will do. 

May we be privileged to include you in their 


Specially 

woven and 
toughened 
edges to resist the 
wear of Belt Forks. 


LLL LLL ELLLL Hl St. John’s Works, Newcastle-on-Tyne, and Bentham. Yorks. | 


number ? 
We are exhibiting at the British Empire Exhibition, 2048 
STAND No. 212, Avenue No. |, Bays 13 & 14. 


GEORGE ANGUS«C° 


Angus Gear Works, Walker-on-Tyne. 
wil NANT " AUTH LAAT THTTTTTITTTTTTT ETAT TTT TTT TTT FTA EEO yaad 


HUET i 
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= DREDGING PLANT. 


TO THE LARGEST DIMERSIONS ano CAPABILITIES. 


PATENT CUTTER HOPPER DREDGERS 
To discharge into their own hoppers, into barges alongside, or ashore through 
floating pipes. 
FLOATING CRANES. 
ROCK BREAKING PLANT (UNDERWATER). 


Hopper Barges, Screw Snes Side ppp Sern Paddle Wheel Steamers, 
eamers, 
New Buckets, Links, Pins, Gaming, &c., supplied for existing Dredgers. 


FLEMING & ; FERGUSON, LTD., 


SwipsuiLoers ‘Enaineers. PAISLEY 
Tztxremams: “ PHGINIX, Patelny. TELEPHONE : PAISLEY 29648. Od, 1S08 


London Office: 91, VICTORIA ST., ieee Cee ane S.W. I. “Eatablished 1878. 
TELE@n«Ms: “ DEEDGERIA, SOWEST, LONDO TxeLzePHonE No.: VIOTORIA 6804. 














GECe e ELBOT & CO. LTOS 
MANUFACTURERSHOF 0a 9100 


LANG’S LAY WIRE ROPES 


LANG’S LAY WIRE ROPE WHEN NEW. Office: 16, GREAT GEORGE STREET, WESTMINSTER, LONDON. LANG'S LAY WIRE ROPE WHEN WORN. 








“HUGH SMITH & CO., Ltd. 


Possil Engine Works, GLASGOW. 
Telegraphic Address—* POSSIL, GLASGOW."’ 
ON ADMIRALTY LIST. 


MACHINE TOOLS 


For Shipbuilders & Boller Makers 





> < , 


jie 





oe /1 Hydraulic Boiler Riveters. 

Hydraulic Boiler Flangers. 

Patent Hydraulic Boiler Shell Plate 
Benders. 

Shipyard Bending Rolls. 

Hydraulic Joggling Machines. 

Patent Hydraulic Keel-Plate Flanging 
Machines. 

“Patent Hydraulic Channel’ Bar 
Shearing Machines. 

Hydraulic Manhole Punching 
Machines, &c. 








yoo ooo ol 
Diolololoololoiololojololololc fis Bic: Stata ath 





RELIABLE 
AIR COMPRESSING PLANTS 


FOR ALL PURPOSES, 








Olio ayo} 
seit ret} 


J Specially designed for 
pense Pe. = continuous full load 
SEE OUR EXHIBIT \ : day and night service. 
No. 81, 82 & 83, ' . a r a a 

MOTOR & sa af ae Invaluable for shift work, 
CYCLE “in i 
SECTION. 


rt) 


—— 


(Hyoioio mo mIicioyot 


my toy totter 


ae Ee SPECIALLY REDUCED PRICES. 


AN ALL-BRITISH lg se Se 
PRODUCT OF ag ec A eS an The 
OUTSTANDING ; ne ee — RSONS MOTOR CO., LTD. 
EXCELLE NCR. 2 > 2 4 ri tao " J i PA S$ Gert. £4), 5 


Cc ity, 76 ft. inuté, 100 Ibs. sq. in., fitted Town Quay, SO AMPTON, 
r minute, 8. Sq. e UTH 
aa gaient prod. reducing gear and clutoh. ENGLAND. 


Ci 


Nom ojoololinjonjot 
CISTI ISIS 











joidioiwWd Fest Joel J] Seek Sent = Sa Pe Le T=) 
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JACK’S GRANES 


OVERHEAD ELECTRIC TRAVELLING CRANES. 
OVERHEAD HAND TRAVELLING CRANES. 
LOCO. STEAM CRANES. 

ELECTRIC WHARF ‘CRANES WITH LEVEL 
LUFFING GEAR. 


STEEL WORKS 
PLANT 


PATENT PLATE HANDLING CRANES. 
OPEN HEARTH CHARGING MACHINES. 
INGOT CHARGING AND DRAWING CRANES. 
LADLE CRANES. INGOT PUSHERS. 
ROLLER RACKS AND TRANSFER TABLES. 
AUXILIARY MACHINERY OF ALL KINDS. 


ALEXANDER JACK & CO., LIMITED, 


WHITEGATES ENGINEERING WORKS, 
2102 


MOTHERWELL. : 


London Office: 11, Carteret Street, Queen Anne’s Gate, S.W. 1. 


Newcastle Office : Midland Chambers, Telephone : No. 150 Motherwell. 
17, Westgate Road, egrams : “Cranes. Motherwell.” 








Tel 


Re 














HIGH EFFICIENCY 
TELPHERS 


CALL & SEE 
OUR EXHIBITS 
IN THE 
PALACE 0° 
ENGINEERING, 
STAND 
302 
AT FAR END OF 
AVENUE 


AT THE 

BRITISH 

EMPIRE 
EXHIBITION. 





ROBERT DEMPSTER 


& SONS, LTD. StAX? 


(Private Branch Exchange.) ““DEMPSTER, ELLAND.” 











Cold Storage 
and Ice Making 
Plants CO2 or NH3 


any capacity 


AUTOFRIGOR) 


A self-contained 
foolproof plant for 
small requirements 


RICHARD CRITTALL 


AND COMPANY LIMITED 


@ woe 5) 01 0)\) fo) 10). mul OR OP-0 4 mn A On| 




















| 





{ELECTRIC 


LIFTS 


HEAVY DUTY TYPE. 





HOLT & WILLETTS, 














~ CRADLEY HEATH. - 


[JUNE 27, 1924, 
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CRANES. 





BEDFORD:ENGINEERING 
BEDFORD COMPANY ENGLAND. 


—— ” —~— 


—_—_ 














LANCASHIRE 


BOILERS! « 


IN STOCK & PROGRESS FOR EARLY DELIVERY. 


WILSON BOILERMAKERS, LTD., 
GLASGOW. 


1215 


LILYBANK WORKS, 
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Weare specialists in heavy Gears; 
our methods of production, our 
facilities for manufacture, and 
our experience placing us in 
the forefront in this field. 


The illustration shows a typical 
set of Citroén Gears for a 
Rolling Mill. 


The wheel is 18 ft. o in. 
in diameter, 

Weighs 50 tons. 
Transmits 5000 HP. at 
130 r.p.m, 


THE CITROEN GEAR CO., LTD., 


Citroén Building, 
| Brook Green, Hammersmith, 
‘London, W.6. 





Eng ARINE E demand. 
Bases 1@ to 500 B.H.P. 
ques and Prices on application. 








Raina Me dy a 
Set sun on ne rn oer 











a LTD., 
IPSWICH WORKS, IPSWICH. 
ee er ane. 


OO 




















CONTRACTORS FOR 


CONSTRUCTIONAL STEELWORK 
WROUGHT STEEL SASHES 





Steelwork and Patent Glazing. Supplied and Fixed by F. Brasy & Co., Lrp. 


‘ZINC & COPPER ROOFING 


AND ° 


“DROP DRY” GLAZING. :: 
F. BRABY & CO., LTD.,. 352.364, euston ro., Lonvow, 


AND. BRANCHES. N.W. 1. 
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British Empire Exhibition 


Exhibited at STAND 147, 
Bays 14-15, 2nd Avenue, Palace of Engineering. 


The BIGGEST SHIPS of the 


WHITE STAR, CANADIAN PACIFIC, 
CUNARD, and P. &'0. LINES 
have been fitted with 


MUMFORD’S 


Patent Automatic 


FEED WATER 
REGULATOR. 




















The British Admiralty, 


| 


. 


Solid Drawn 


TUBES 


Brass and Copper 
LOCOMOTIVE 


and 


CONDENSER TUBES 


a Speciality. 





MUNTZ METAL SHEATHING 


PLATES, RODS, NAILS, Etc., 
INDIAN BRAZIER SHEETS 
and CIRCLES. 


NA 


“Quality Counts.” 


P.H. Mun. ue fi 


Alexafidr&” Works : 
WestBromwich ~ 


A“ Tevecrams. MUNTZ WESTBROMWICH 
a of TELEPHONE. 225 & 226. 
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{ REcisTeRED } 
cu) (Regd. Trade Mark.) 
The largest makers in the world of 
RECORDING INSTRUMENTS for 
PRESSURE, TEMPERATURE, ELECTRICITY, # 


ie “BRISTOL'S,” 





which has already had it fitted in over 500 Ships of all classes,| 
No other maker ean offer you ee of 2500 different charts and experience gatnel 


160,000 Instruments. 


has agaim ordered it for 
IW. & C.J. PHILLIPS, Ltd., 23, College Hill, Cannon St.,{London, |E.C-4. 
spuapeszancasazizzicestensinsiinneasieeetenticgpeenyccenoreenene eeinimmen innate 


al boilers of the Mew British | 
Battleships. 


‘It has also been adopted by ithe 
JAPANESE, ITALIAN, RUSSIAN, 
SPANISH, & BRAZILIAN NAVIES. 


A. G@. MUMFORD, Ld. 





AIR COMPRESSORS. 


Capacities from 1 c. ft. to 300c, ft. free air per minute, 


BELT, STEAM, ELECTRIC and UL DRIVE 
DIVING | APPARATUS 


Work 


==". OXYGEN BREATHING APPARATUS £5..032 
SMOKE HELMETS. MEDICAL OXYGEN APPARATUS. 








Culver Street Engineering Works, jee, oe acme & CO. Lie 





IMMBEDIATH DHLIVERYT. os 





COLCHESTER. i ST. 
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— = Ih: White & Sons, Widnes, 
“ RAILS,“ 7 ply Jé&E HALLE? 


POINTS AND CROSSINGS ee 
y FO. 
AERIAL ROPEWAYS. 


HALLFORD LORRIES 
MAVOR aE 


LONDON OFFICE: 
10, ST. SWITHIN’S LANE, E.C.4, 
SWITCHGEAR Central 3540. Dartford 202. 
rapes 2 *-DARTF ORD: 
mucend - (600) 0} To), 
GLASGOW LTD a 


acanith’ Drills Pav | THE MITCHELL CONVEYOR AND 
Mate ho “SIRIUS” rare yh 
Te Fate ag HIGH LIFT 


eg cing og déet. ened 
TURBINE [MITCHELL 


Park Works, Halifax. 
| | M S Designers and Builders of all classes of 
ILLUSTRATED HANDLING MACHINERY. 1718 
ADVERTISEMENT Atlantic House, 45-50, Holborn Viaduct, London, E.C. 1. 
ISSUE OF JUNE 20. - FOR A P RPOS S Grams: Micontraco, Cent, London. Tel. : Holborn 2822. 


INTWISLE a GASS, IP. | ar 
CRANES & CAPSTANS 


AND 


DYNAMOS & MOTORS 


For all purposes. 













Telephones: 
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for ” le tdecenr 
cL a " OVeita 8 4 PRinttive 




























































All sizes.—ImmeptaTE Dexivery. on Royce Limited, 
TURNERS OARBIDES LTD., SE Manchester. 
18-19, Posterngate, HULL. AS A TRIBUTE Telegrams : Royces Manchester) 2117 
Telegrams : “* Carbide,” Hull. 2008 to their high quality and Telephones: 690, 691, 692 Trafford Park, 
Telephone : “ Corporation,” 1434-1434A. proved dependability a standard 
“Sirius” six-stage motor-driven pump 
has been chosen to represent modern @ 













li nd talled h 
FOR rome Sicmentuges ier pee one nae = 





F THERMOSTATS 


—— for — 
Controlling 
Steam to 
CALORIFIERS, 
OR HOT WATER 
sib TANKS, 


THE HORNE 
ENGINEERING CO., 


—_ 36, Pitt Street, Glasgow. 


FAWCETT, PRESTON&CO.,10,|) Occ" 





Holden ¢ Bicoke lea 


SIRIUS WORKS WEST GORTON 


MOWAS HART, L- Blnokourn Ragland MANCHESTER 







































peg tel LIVERPOOL. ~ 
ConTRACTORS TO THE ADMIRALTY AND WR OFFICE. TYPHOON 
Codes used: Al, ABO (4th & 5th Edns.) and Western Unico, ("Universal ” and “ Five Letter” Editions.) BLOWER 
Ss dri b 
SUGAR MAKING PLANT of all coe 


requires neither 
belts nor electric 


kinds, 
Complete Factories Supplied. 
SEA-WATER DISTILLING PLANT, Aetuitssaiad Ginna 


DISTILLING and EVAPORATING lare from Makere— 
PLANT for all purposes. | | MURRAY, McVINNIE & CO., LTD., 


motor. 
Easily installed. 
é 





MOST MODERN “ DISH-END” TYPE 


















































7 WITH Oe ae ee 
a | RG P. Shop No. HYDRAULIC BALING PRESSES, ———— 
. 9 
wom lise ty Sine brass ere gai PateGECUOME = 
ged HES 4 eal Damon pots Ooo FATHER 
1MR. by § f 6ine. by 1201s. 60 9408 Sate, Wool, Hien a, of any HOYT LEATHER BELTING 
JS Pigs: ty 8: Sins: by 1001s soso ne “ FLINTBTONE” PURE OAK TANNED, 
ian by 7ft.6ins. by #20 lbs. 5791 & 5782/4 EXPLOSIVES PLANT. 
y 7ft. 6ins. by 160 Ibs. 5798/9& 5756, The Best is the 
rk is All the above Boilers are built from NITRATE-MAKING PLANT. Cheapest 
us Air Siemens Martin” Acid Steel. MARINE and STATIONARY for 
S. Repairs to all types of Boilers by first-class men. ENGINES and BOILERS. all Drives. 
See ur Kxhib' 
a our Bxhith it atthe British Bmpire Bxhitition ee — for “Turtle” 1565 
si1JOHN THOMPSON “er aioe 
(WOLVERHAMPTON) LTD., |: " co, od atk 
28 oof oe , er : joBALDERSTON & CO., LTD. 
— tsk line London Office : ST. VINOENT STREET, GLASGOW. 
9 linen (WOLVERHAMP TOM) ENC.) SEXTUPLE EFFECT SEA-WATER DISTILLING APPARATUS* 69, VICTORIA ST., S.W.1. 
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eel 
TELEGRAMS J0' 
GREY IRON 
“OLYFOUNDIC.” 
ENQUIRIES CAS I INGS —" 
CONTRACTORS To— eeteS. TEL. NO. 
BRITISH ADMIRALTY, WAR OF 
DEPT., and FOREIGN and sais 3 GOVAN 
COLONIAL GOVERNMENTS. 697. 
HARLAND 
Manufacturers of— fae ALL 
MILD STEEL PLATES, ANGLES, Zed Bars, Tees and 
all forms of Sectional Bars required for Ship, Boiler, WOLFF, Lto., 
and Bridge Building, ard other constructive purposes. CLYDE FOUNDRY DESCRIPTIONS sf 
CASTINGS of all kinds and largest sizes for Ship Stems : 2 
Sterns, Posts, Anchors, Rudders, &c. GOVAN, GLASGOW. 
RAILS, BILLETS, FORGINGS. 
AXLES of highest quality, to meet the requirements of Home 








and Colonial Railways. 
TYRES.— Locomotive Carriage and Wagon, toall requirements. 
SPECIAL STEEL of all kinds for constructive purposes. 











THe “SAS “K.sW.RADIALS ror ALL DUTIES. 
STEEL COMPANY oSCOTLAND |) pare py 
LIMITED. iB 


DRILLING, BORING, ( 
TREPANNING, and F 
STUDDING MACHINE. 


A wonderful success everywhere. Our Er 
prices will please you—send for them! | 


Get a “K. & W.” 


KITCHEN & WADE, "Phone; 1673 Halifex, | § Highes' 


23, ROYAL EXCHANGE SQUARE, 


GLASGOW. 






TEcecRAPn 
ADDRESS 


“STEEL” GLascow. 


8314 


JOHN RUSSELL & CO,, LD. 

















ATS AX... | GIBBET STREET, mene KOR: w Durabil 
LAPWELDED AND SOLID - DRAWN Sa! eee 
Telephor 














caine 
~ 











FOR LOCOMOTIVE AND OTHER BOILERS, AND | Yy/ a8 j ” Z : 

GHNDRAL HNGINDADRING PURPOSES. = : 
LOOSE FLANGE AND VICTAULIC JOINTS SUPPLIED. wolity 

£ ift cf +Mn/o 


We manufacture Pumps of Quality for work of 
importance, and, no matter how exacting the conditions ~ 
of service, our Pumps will fulfil their duties with 

the maximum of efficiency. Because they bear the “ 
Mather and Platt monogram—the Sign of Quality— 

you may safely rely on their all-round excellence. 
Design, materials, workmanship, are all the very best. 


Al 


HIC 
DU 











Ss E N D be U R ENQU | R | ES bith stage raigh Lut Turbine lump, drivem by direct current motor. 1640 


Ri— CALORIFIERS OF ANY SIZE FOR 
ANY PURPOSE; FOR USE WITH 
EITHER LIVE OR EXHAUST STEAM Marthe F & Diait EP 
WRICHT'S FORCE & ENGINEERING 0°. L°. HYDRAULIC AND ELECTRICAL ENGINEERS. 


PHONE—$2 Tipton, TIPTON, Staffs.  osus Park Works, Manchester. 14, Gt. Smith St., London, S.W: 
a. AND 
winipenetration, Stock, London 67, Bishopsgate, LONDON, E.C. | WE ARE EXHIBITING AT THE BRITISH EMPIRE EXHIBITION. | 
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JOSHUA BUCKTON & COMPANY, 


LIMITED. 
Machine Tool Makers, 


LEEDS. 


1843. 


ESTABLISHED 


ENVELOPING WORM GEAR. 


(Bostock & Bramley Patents.) 





Highest Combination of Efficiency, Load Carrying Capacity and 


Durability.—For all drives from motor cars to heavy machinery. 
1235 


Telephone No.: LEEDS 20585 (2 lines). Telegrams and Cables: .“‘BUCKTONS, LEEDS,” 


“BARNARD” 
GRABS 


reason of the excellent 
= and robust construction, 


ARE NOW USED 
EXTENSIVELY BY 
PUBLIC WORKS AND 


13 


Manufactured by 


: Wm. Goodacre & Sons, 


ENGINEERS, LTo., 


VICTORIA DOCKS, LONDON, E. 16. 


Our “BARNARD” GRABS are 
found always to DIG WELL and 
FILL WELL and to stand up to 



























DREDGING continuous hard work without 
CONTRACTORS. breaking down. 
HARBOUR AND SINGLE CHAIN. 
DOCK AUTOMATIC. 


ENGINEERS. HAND OPENING & 
ne RING DISCHARGE. 

SAND AND ‘cenit 

BALLAST OOUBLE, TREBLE 


OR FOUR-CHAIN 
OR ROFE GRABS 
ALWAYS IN PRO- 
GRESS, 


COMPANIES, 
etc., etc, 





A “BARNARD” HEAVY BUILT “CENTRE BARREL” GRAB 
FOR DREOGING AND GENERAL PURPOSE DUTIES. 

















BALL & ROLLER 
BEARINGS 


STAND FIRST AND FOREMOST 
FOR ALL MACHINE TOOL 
AND ENGINEERING APPLICATIONS. 


HIGH LOAD CARRYING CAPACITY AND: 
DURABILITY THEIR MAIN FEATURES. 


ASAT) 
(EVVARK 





1960 











WELDED AND RIVETTED 


TANKS 


FOR ALL PURPOSES. 








WELDED EJECTOR. 


MANUFACTURED BY :— 


THE STEEL BARREL Co, Lto. 


UXBRIDGE, 


MIDDLESEX. 


Telegrams: 
Barrels, Uxbridge. 


Telephone: 


Uxbridge 251. 1996 
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— 
COMPRESSED AIR HOPKINSON’S 
FOR THE FOUNDRY FOR ALL SERVICES. 
Rectangular | 
Type Sand ._ HOPHINSON 
Riddle. ~ HUDDERSFIELD 
HOPKINSON'S eep HOPKINSON'S “SPRINGUS” 
| UCING V REDUCING VALVE. 
“G.P.E.” “GC P.E.” aes HOPKINSO Ne Ch Palace of 
| SEE == -GUDDERSFIELD exer 
Rectangular and Air Compressors. “TION. sexx CUDDERSFIELD = RAE & 
° e (269 (s.wss) 
Round Risdiers. Pneumatic Tools | LONDON: IMPERIAL HOUSE, KINGSWAY, W.C.2. 
Floor and and complete if _A5s0/1219 cre 1639 
Bench Rammers. Pneumatic = — 
Vibrators. Equipment 
Chipping and for the Steam is not now necessary 
Fettling Hammers. F oumy: in your Smithy. EN 
Core Breakers. Shipyard. 
Air Hoists Boiler Shop Be: i Hyd: 
: ote and Engineering 
Wire Brushes. Industry. THE MASSEY NEW DESIGN 
Surface Grinders. PATENT 











SEND FOR OUR COMPLETE 
CATALOGUE OF PNEUMATIC TOOLS 


BRITISH THROUGHOUT. 














ENGINEERING COMPANY LIMITED - ° 
1, VICTORIA STREET, LONDON, S.W. 1. 





PNEUMATIC POWER HAMMERS | 


embody a feature not found in 
any other make. ; 


In addition to the full range 
of automatic blows ordinarily 
obtainable, they are capable of | 
striking SINGLE DEAD or 
LIVE BLOWS FROM THE } 
TOP OF THE STROKE or 
from any intermediate position. 


A separate movement of the 
HAND or FOOT lever is 
required for each Single Blow 
and there is, therefore, no 
possibility of a second blow 
following unintentionally. 

These Single Blow type 
Hammers are made in sizes 
from 2 cwt. to 20 cwt. inclusive. 





i 





i i 


B. 2S. Massey, Ltd. 























| Openshaw, Manchester. 
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ws OF HEAT: 
No. 4 _ CONSERVATION OF 
o. 4 The Whitecross 


only acts 






Ordinary Flux 
Coatings act 4s 


protectors only- heat * 
required rae 
litating the OPS 
tor’s 


work. 





| ei ints ection in 
A this the other points, of pert 
A Flux coating Am y, a 
ty of Whitecross-2 7 irom 


the purity 84%, ; 
Me nt Electrodes CE provide the 


so ae” the perfected weld. A 
me ve 
r free welding book gee ng 
ceewinclnG proofs: Write 
c 


HE WHITECROSS 


COMPANY LIMITED 
WARRIN 


Telephone NOP 
9.10.N.12 & 
(Lomoon), 667 avenut, 


EsT® 1864. 






EAST FERRY ROAD 
ENGINEERING WORKS Co., Ltp. 


Hydraulic Cranes and Coal Hoists, Hydraulic Presses of all descriptions. 
Patent Pneumatic Grain Elevating Machinery. 











BaTTERY OF 5-TON SELF-PROPELLING HYDRAULIC COALING CRANES INSTALLED AT 
BIRKENHEAD DOcKs. 





GENERAL ENGINEERS AND IRONFOUNDERS. 


———_ Estimates given for Repairs, 


Telegrams : 
Hypaostatic, PHONE, Lonpon. MILLWALL, LONDON, E 
a 


1714 
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OCKBURN 


geeeeeecoees Li M t T E D ereneuenerse,, | 


, CARDONALD 


GLASGOW 





e 








GOVAN 3861 
(2 lines). 


POSITIVE 
AUTOMATIC 
ACTION. 


Ghe Worlda:Re 
: Vv 


a 
| Steam Valve Specialists | 










FEW AND SIMPLE WORKING PARTS. 


COCKBURN®S’ “R.D.S.” 
PATENT STEAM TRAP. 


SUITABLE for MARINE & LAND INSTALLATIONS. 











Pe ln pill a | aly a 


a 


% 
*eeeseerh 











TELEGRAMS: 
“COCKBURN, 
GLASGOW.” 









READILY 
ACCESSIBLE. 
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PROCTOR’S PATENT SHOVEL STOKER WATER TURBINES. 
14,000 FURNACES FITTED. P ERFECT GOVERNING 


20 of hydro-electric Impulse Units - 


is only possible with 


<=3O"/.|| Gilkes’ Patent Shaft Governors. 


LS’. MORE 
NO FLYWHEELS REQUIRED. 


ECONOMY. DUTY. 


Working on over 1000 Furnaces at many of the largest 











™, |e 








LO 






















Steel Works and Collieries. Od 2946 sy 
275 =B.HP. 
JAS. PROCTOR LD., ‘inr'tun; BURNLEY — 
5 wy Iron Works, Ld WHEELS 
SOLE AGENTS FOR FRANCE AND BELGIUM: SUPPLIED 
The Societe des Perfectionnements a la Vaporisation, 68, Rue de Rome, Paris. BY US FOR 
_ NAINI TAL 
\ Hypro- 
—r ia a seereiiae 
. STATION, 


The RBBB 800: 220800 


Rees Roturbo 
} Rotary 


Engineer writes 7¢ this plant: ‘Speed controlled within one per cent. 
when # loads have been suddenly thrown off.” 


GILBERT GILKES ®& CO., Ltd., 
































__STEAM INLET 








Write for full particulars. 





* 1404 


THE REES ROTURBO 
Manufacturing Co., Ltd., 






VACUUM BREAKER 
Ss 


7, DESIGNS REVISED THROUGHOUT 7 
, ENQUIRIES SOLICITED ; 


Hydraulic, Electrical and 
General Engineers. 


Si MENTE THAT AMAA HHA 





HEAD OFFICE AND WORKS: 





: 
2 
7 
P 3 
“ape F = 
Jet Condenser! KENDAL, ENG. "TIN 
. lim = 4 
A is an = = 
* Unit Outfit : 
“mame —not an assembly of units. a 
= dy Ly y wy We Uj Uy Y Yy 
: URAL al ORS & oo 
The Tri-Function Impeller 2 a << Y 
E —ts the only running part and tt performs three separate = 
functions :— = 
1.—Acts as an injection pump spraying the = pa 
water positively into the Condenser. 
2.—Condenses the Steam and positively 4 
removes the air contained in same. 
, 3.—Positively ejects the mixture of Hot S 
water and air to atmosphere. shr 
ori 
me 
eccupies minimum space—of simple E 
and robust construction— built in all sizes. ol 
Wr 











ventana ta oe = 

3 Teaghenet: aces £9 Sand, Rees Roturbo Rotary Jet Condenser : 
Telegrams: “ HYDROTURBO.” sch died, ied: hh. beens, e 

a 

= 

i 
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HP, 
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IED 
FOR 
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Lightening the 

labour of the 

Workshop 
Drill Man. 





[| JGHTNESS is all important to 
the man who has to handle a 
Pneumatic Drilling Machineall day. 


The 284 lb. “‘Fitac” is not 
only far lighter than any other 
Drill, but its simplicity of con- 
struction and economy of parts 
mean the elimination of vibration 
and a considerable saving in the 
cost of maintenance. The “Fitac” 
is the efficient light weight drill, 
equal in capacity to tools weighing 


as much as 50 lbs. 





EMPIRE 
EXHIBITION. 


E See the Holman rock 
arilli ing demonstrations at 


. 7 d 
iiee enue 5, Bays 15/17, in 
” the Palace of En ngineering, 


Exhibitio 
* Phone: Wembley 1562. 











Write fie the Holman “ Fitac” sass 





CAMBORNE, ENGLAND. 


L London Office: Broad Street House, E.C. 2. y : 











Doped Sorau Thread Joints | 


SMOOTH-ON No. 3 not only adheres well to he thread surface, but 

as the body is metallic iron, it cannot dry out, shrink, crack or 
shrivel. In contrast to ordinary fillers, Smooth-On No. 3 retains its 
original volume for all time and therefore is as dependable as the pipe 
metal itself on lines carrying any fluid and any temperature. 


Sold everywhere in 1, 5 and 10 Ib. tins. Ready to use. 


Write for the Smooth-On Instruction Book, which will post you well 
on all seven kinds of Smooth-On, 
where to use each, how to apply for 
best results and what to expect from 


the finished job. 


Distributors for Great Britain: 
WALTER P. NOTCUTT, LTD., 
8, White St., Moorfields, London, E.C. 


Made by Smooth-On Mfg. Co., 
Jersey City, N.J., U.S.A. 


‘\ 
50lbs.-28:lbs. 


Stand 47 



























ONEL 
ETAL 


Strong as Steel. 

Resistant to Cor- 

rosion and to High 
Temperatures. 








Full particulars of Properties, 
Uses, etc., on request to 


MONEL DEPT. 





















| 


: il 


Sun 


Ave. 6, Bay 17, Palace of Engineering. 


“We ane ext 
%e BRITISH 
EMPIRE EXHIBITION 




















































13383 
GAS ENGINE OILS MOTOR OILS 


EVERY DESCRIPTION 


rol 0} Bis) HO) B Bae) CUT TING OILS 


ENGINE OILS MACHINE OILS 


OILS annGREASES 













RUST PREVENTATIVE OILS 


FLECTRIC POWEROINS - 


‘THE FORWARD OIL Ce [: 
WEST BROMWICH 


TELEPHONE:- TELEGRAMS :~) 
West Bromwicn 5348535 * “Essentiac’ West Bromwicn. 
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SIMON-GARVES’ evsren 
or GOAL DUST FIRING 


applied to your METALLURGICAL or 
BOILER FURNACES 





_will SAVE YOU MONEY. 
ly, FFE OUR 
> i UNIT TYPE 
APPARATUS 


IS OF MASSIVE 
CONSTRUCTION 
FOR HEAVY DUTY. 


DEALS WITH 
LOW GRADE, 
CHEAP COAL 
WITH HIGH 
COMBUSTION 


EFFICIENCY 
THUS 


REDUCING 
FUEL COST. 


Unit Plant applied to Boilers 
in an Electric Power Station. 


20, MOUNT ST., 
MANCHESTER. 


1788 





SIMON-GARVES L” 











LEA RECORDERS 


FOR THE 


MEASUREMENT OF CONDENSATE 


FROM 








Eight LEA RECORDERS measuring Condensate from Steam 
Turbines at a Large Electric Power Station in France. 
Write for full particulars of ae 
“STEAM SEALED V NOTCH SYSTEM,” 
(Anti-aerating and De-aerating). 
” (HE LEA RECORDER CO,, LTD., 


28, DEANSGATE, MANCHESTER. 
Or call at STAND 209, AVENUE 1, PALACE OF ENGINEERING. 





to: 





1886——-37 ae EXPERIENCE 1923 


Ball Journal Bearings 


Ay) 
Ball Thrust Bearings ow” 
Roller Journal Bearings a? ‘S 
+ age 
Steel & Metal Balls qo® 


BALL BEARINGS| 





The Auto Machinery Co., Ltd., 


Telephone: 153 (2 lines). Coventry, Eng ° 


Telegrams: Auto, Coventry. 


Codes: Western Union, 
ABC (5th Edition), 
uel 


CO, REFRIGERATING AND 
ICE MAKING MACHINES. 


HIN TIRHGoyY 
SHLE-CONTAINEAD. 














WEMBLEY. 


2121 














JUN 
=— 


—— 
_— 


E 


@SEAGERS, DARTFORD. Na OT SARTE RD. P “5 
SEAGERS, L? iar 
DARTFORD. » — Tnaues 


Joe 27, 1924.| ENGINEERING. 19 





























ee 


DAVIS & TIMMINS 


LIMITED, 


Manufacturers of Metal Thread Screws and Turned Parts Cochran 
* 
‘ Road. Kine’ c WORKS: B oilers 
York Road, King’s Cross. Brook Rd., Wood Green. ‘ 
I aiiheseerllenl 580 eRe NET a! 2063. vey eS Stocked in Ze 
Teleg Cond: y, London, Telegrams—Screwdatim, Wood, London. : HEATING SURFACE - fi e 
sizes tor imme- 


diate ay 


: y 1000 SQFT. 
from the solid bar in any Metal for all Trades. HEATING SURFACE 




































iNT ATT mm 
































} MEAD OFFICE & WORKS LONDON OFrice 
: COCHRAN & C2 ANNAN.LTO, 7 LOWER BELGRAVE ST, 
. = ANNAN, SCOTLAND. Telagrams MUL! be Saban 
! TehgramsMULTITUBE. ANNAN, 
: Sekone N° 2 ANNA eet 2467 ViCPORtA 
Union, ARIE PSE IES. 
ion), 
ite 
vce = 











qUST_INTRODUCED. 
THE “ SIMPLON ” 


Ss. ral : BRIGHT STEFL Automatic Adjustable Set ‘Siuare. 


Dargue’s Patent. 


Surer-Frexut A New Free Currinc Steet. A greatly improved model ‘of a universal vernier set square, possessing 
features similar to those obtained in a drafting Machine, including 


(1) Automatic stops, self-locking at all standard angles. 

(2) An engine divided metal (Duralumin) protractor with 

(3) An adjustable vernier reading to fine divisions on the arc. 

(4) A large diameter circular pivot central with line dividing arm. 
(5) A self-centring protractor with supporting arm as shewn. 


PRICES : 
OTHER HALESOWEN BRANDS. i a EDGES, 
FREKUT. Ordinary rapid machining Size Jin. ... 7 7) 
rompt delivery in rounds, squares 10 in. ees coe 11/6 
and hexagons of Standard sizes. 12 in. : yes 15/~ 
BRICOSHAFT. A high grade mild : 
steel tor shafting, piston rods, valve rods. BEVELLED. 


Supplied up to 6'/ diameter in any length. 
FIRBUS. Special Free-Cutting Case 
ening Steel. 


Your enquiries are solicited for the above and 
for Bright Steels of any specification. 


Size15in. .. 3 ... Bn 
Bin. as E 


POST PAID IN BRITISH ISLES. 








‘ SUPER-FREKUT” is a new Free-Cutting Steel. Among the!many Upwards B Ag y- Dargus's 
advantages it possesses over other Free=Cutting Steels, is its com- Adjust Set 
parative ductility. On test it gives an impact value of 20/30 foot pounds. 
“SUPER-FRECUT.” due to its rapid machining properties and 
uniformity, ensures big output from Automatic, Turret and Capstan 
maa) Lathes. - 
). ‘“SUPER-FREKUT ” is supplied in Rounds, Squares and Hexagoas. MADE IN EXTRA STOUT TRANSPARENT CELLULOID, WITH 
livery of standard sizes can be made from stock. 1766 VICKERS DURALUMIN FITTINGS. 





HALESOWEN. STEEL Co., LTD.|;|DARGUE BROTHERS LIMITED, 


HALESOWEN. NR. BIRMINGHAM. “Simplon” Works, Halifax, England. 
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PRATCHITT BRos.| 


Engineers, 





Ever om ye OF ALL TypPxs. 
ALSO MAKERS 


RAM PUMPS, DISINTEGRATORS 


4157 


Colliery and Chemical Manure Machinery. 


BRUNDRIT 


——— PATENT — 


Temperature 


Balance 
Ghe 
AUTOMATIC 
CIRCULATO 
for Marine «a Land 
BOILERS 
5000Sets 
elreedy ‘oes for 
Steamship Companies 




















BRUNDRIT’S TemperaturE BALANCE 
is valveless and perfectly Automatic in 
action. It starts working shortly after 
Fires are lighted and continues working 
even under Banked Fires, so long and as 
often as the Water above and below line 
of fire bars varies in temperature. Can be 
fitted at short notice without drilling or 
structural alteration. Fitted to all boilers 
of R.M.S.S. Aquitania and Mauretania, 


JOSEPH BRUNDRIT 


Patentee, 





"JUNE 27; 1924, 








REINFORCED CONCRETE 


SPECIALISTS IN THE DESIGN 


AND CONSTRUCTION OF 


BRIDGES, WHARVES, JETTIES, QUAY-WALLS, 
WAREHOUSES, FACTORY & COAL-WASHERY BUILDINGS, 
BUNKERS, SILOS, FOUNDATIONS, 


Etc. 





ENCINEERS 


Established 1904, 


Offices - 


Branches: 


72-74, Victoria Street, 
PARIS, COPENHAGEN, STOCKHOLM, CHRISTIANIA, BUENOS AIRES, MELBOURNE, Etc. 


Tel.: 3565, 3566 VIC, 


Westminster, S.W. 1. 


AND CONTRACTORS. 





1418 

















14 Water St. LIVERPOOL. 






























CRANKSHAPFTS and Forgings of 
every description up to 12 Tons 
weight. 

Machining and Finishing to 
Standard Limits. 

Steel Drop Forgings 
112 Ibs. each. 

Rollers of Steel Bars, Rods and 
Sheets and Special Sections. 


Telegrams: ‘‘ Forge, Rotherham.” 
Telephone: Rotherham 641. 


ROTHERHAM 


FORGE & ROLLING MILLS COMPANY,.,,. 
LIMITED, ROTHENKAS, YORKS. 





up to 
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Your roofs will have the permanence of the 
pyramids if covered with Poilite Tiles. These 
tiles are made of Bell’s Asbestos-cement, 
which is everlasting. They are absolutely 
weatherproof, firesafe and much lighter and 
more quickly erected than clay tiles or slates. 


gets O! DLADONAL 
TILES 


Poilite is impervious to all atmospheric con- itish 
ditions and age only increases its strength and -and bes 


5) . durability. Made of Bell’s fibrous asbestos 
and best British Portland Cement, under ideal 


conditions and supervision, it has uniformity 























and reliability in every square inch. Poilite 
Tiles are made in Natural Grey and Red, also Oa ili 
in a permanent Russet Brown which imparts a Everite products are : 
it flect that nly mellows Corransted Sheets 
varitone effect that age only ; Corrarated Sh 
Samples, prices and full particulars free, nn apa Slates 


Bell’s Poilite and Everite Co., Ltd. Raleeter Goode 
Bell’s United Asbestos Co., Ltd. (Poilite Section) rguvree 











Formerly British Everite and Asbéestilite Works, Lid. opines 
Dept. E.D., Asbestos House, pow. E. ote., ete. 


South k Street, er Street, PPB ee 
LONDON, S.E. 1. MANCHESTER Netto Stier 
2 een 
= — 
































WELLS’ SPECIALITIES. 





“ UNBREAKABLE” 
OIL LAMPS. 


ad 


No. 5 TORCH 
LAMP, 












2) 400 No. 4 HAND 
No. 13.01L GAS 

GENERATING 

LAMP: 

No. 20. No. 18. 
MOULDER’S KETTLE 
LAMP. TORCH LAMP 





a 


No. 1I8A. TRENCH LAMP. 
















mite OIL LAMPS. 


FOR INSIDE 
& OUTSIDE 
LIGHTING. 


FOR MILLS, 





















OF 









105 B.HP. INDUCTION. MOTOR, 414 R.P.M., WITH SHORT CIRCUITING AND 
BRUSH LIFTING GEAR. 





J.P. HALL& Co, Ln. 
OLDHAM. 


Telephone: 
1901 (2 Lines). 


Telegrams: 
‘¢ Dynamo,”’ 
Oldham. 


1561 






OIL 
‘STORAGE 
CABINETS 


With special 
pump for 
heavy oils. 


Made in 
various sizes 
from 6 to 
50 Gall. 






















MAKERS 


DIRECT AND 
ALTERNATING 
GENERATORS 
AND MOTORS. 








and 
removed. 






Obviates 














A.C. Walls co, mea N.W.1. 








© Works: Oarnarven St, MANCHESTER. 
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MAXWELL & FAGE, HENDERSON & GLASS, — 
49, ‘Sefton Street, LIVER LIVERPOOL. 


Ni CONTRACTOR 

eons Steel Idings, Bridges, Girders, and 
all descriptions o Structural Work. Timber 
Buildings designed for use at home & abroad. 

See [llustrated Advert. ch coe & Following Weeks, 


Estimates on 8 spplication, 1626 


Designs & 
Tele. : No. 1817 Royal. Telegrams: ‘Galvanizer,” Liverpool 










LEEDS, ENGLAND: 


LONDON 
OFFICE, 





$.W.1. 











FOR IMMEDIATE DEL AVERY 





Extensive Stocks of every description and Seetion ef 


MALCRABLE IRON AND STER, 


ee sizes of Round, Square, and Flat Bars, Rolled 
om 3 in. to 20in. deep; Tees, Angles, &c., &e, 
GREAT VARISTY OF HEAVY-SIZED 1m 
PLAIN AND CHEQUERED PLATES 
Boiler and Tank Plates, &c., in Iron and Siemens Stew, 


Quotations and Sections on application. 
vorrespondence Solicited, 


\VAAQUANAAS USAAUUNAAUNNUU DODAAMBAAUEAALAAAU ORAS AAA AAA 


TA 


Shipment Orders promptly executed. 
























Quantity Production 


QUALITY GEARS 


Our Gears are produced 
up toa high standard 
of quality and workman. 
ship and not down to a 
price, but our plant 
organisation enables us 
to manufacture high 
grade Gears on a deiivery 
time schedule at strictly 
competitive prices. 








Send us your Gear problems, 
enquiries and orders. 224 





hd F2VaV@ A Vors} Kod On @ cere) Bs 
INCNESLCT Wea 


e)ieM ination 


Manchester 


| “SRT 
a 








iT 


RODLEY, LEEDS. 





LONDON REPRESENTATIVE: 
W. CAIRNS BOOTH, 
Parliament Mansions, | 

Victoria Street, | 
London, S.W.1. | 











| 
| 







| _—— 








30 TONS. 
STEAM 
BREAKDOWM 
CRANE. 


2012 
































CHILLED ANd 


GRAIN . 













ROLLS 


HEAVY MILL AND 
FORGE CASTINGS. 


ENGINEERING 
CASTINGS. 

















—fl -Fc 
eal 
) } RAT 
We are exhibiting at 
RITISH 
aes oer nee al peat aes MAKI 





BAYLISS ;- JONES & BAYLISS L™® 


WORKS :- -WOLVER HAMPTON. LONDON OFFICES, CANNON S! ec Ec 


1803 26: 
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LSS, eee d z, ; FR aim a 
‘tt DROP FORGINGS yp baieasd geod Se 
| _||PRESSURE GAUGES, 
| UPSETTER FORGINGS __ |fesate: Secs 
z =||Dial-Thermometers, 
| HYDRAULIC FORGINGS ||| jem 
| — LET US QUOTE FOR YOUR REQUIREMENTS— | 
_ THE SCOTTISH STAMPING & ENGINEERING COY., LTD. = 
AYR, ——— SCOTLAND. 100 
Telegrams: STAMPINGS, AYR. =. 
: Telephone: 166 AYR. SELF-RECORDING INSTRUMENTS 








: a ee eee 
ere ae 

















LANCASHIRE 
BOILERS 


UP TO 250 LBS. W.P. 
seagulls 
STATIONARY 
STEAM ENGINES, 


rE; = UNIFLOW & OTHER TYPES. 
: 100 - 2000 HP. 
PRESTON FER Sons ° ii 


IRON CASTINGS 
TO 25 TONS. 
GEARING 
IN ALL ITS BRANCHES. 











JOSEHPH FOSTER & Sons, 


SOHO FOUNDRY, PRESTON. 








FOR 
PRESSURE, TEMPERATURE and SPEED. 


CROS 
SPECIALITIES. 


SEE ADVERTISEMENT NEXT WEN, 


>ROSBY VALVE 5 ENGINEERING Co, Lic. 


41-42, FoLEY STREET, LONDON,Wi 


HENRY J. COLES, Ltd., 


DIRE Y. 
Makers of 




















Steam and Electric 
Travelling Cranes. 


Shunting and Magnet 
Cranes a Speciality. 


Grabs, &c. 






Navvies, 











‘Phone: 96 PRESTON. 2244 ‘Grams: FOSTER, PRESTON. 
oats. ‘ \ nN 7 
m pe 
Telephone: No. 296 esate (4 Lines). THE Grand Prix, | 
Telegraphic Address: “ Carriage,” Smethwick, BIrmingham. Buenos Ayres Exhibition, 1910. es [ oP 





BIRMINGHAM 


RAILWAY CARRIAGE AND WAGON CO., LTD., 


SMETHWICK. ND 


ee 
Roa. 





| cE 








5 MANUFACTORERS OF 
| RAILWAY CARRIAGES AND WAGONS OF EVERY DESCRIPTION, 
SH | INCLUDING ALL-STEEL CARRIAGES. 
TIO PRESSED STEEL UNDERFRAMES, BODIES AND BOGIES. 
my MAKERS OF RAILWAY WHEELS AND AXLES, IRONWORK, AXLE BOXES, CASTINGS, he. 
TD Sole Manufacturers of Dean & Churchward's Patent “Eitherside” Brake, i 








BRITISH EMPIRE 
— EXHIBITION 


PALACE OF 
ENGINEERING 


Avenue 1, Bay 21. 


PART LARS IN REQUEST 


PRIESTMAN 





and Marillier’s Patent ‘‘Instanter’’ Coupling. wad 
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" ALFRED HERBERT LID COVENTRY. =|: 
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% Big 
O Ofo 
ee Big 
O Ogo 
- Modern Milling Department in our Head Works at Coventry, , “ 
2 Rig 
0 O8o 
COME TO COVENTRY. ale 
0 Uso 
pi Production Engineers are cordially methods is well illustrated by many tL 
LJ invited to visit our Works at fine examples of milling, drilling, Ogo 
is Coventry, where we can give con- turret lathe work, repetition work BiG 
Oj vincing demonstrations of the on automatics and other operations. Ofo 
Be productive qualities of a number of To keep in touch with current Big 
O new machines now being made and __spractice a periodic visit is suggested. Ofo 
@ used in our own works. The value Let us show how to reduce nig 
iB of modern equipment and current production times and costs. ofc 
as Big 
CT BRANCHES OR ASSOCIATE COMPANIES AT:—London, Birmingham, Glasgow, Manchester, Newcastle, oO@n 
a Bristol, Leeds, Sheffield, Buenos Aires, Osaka, Paris, Lyons, Lille, Brussels, Milan, Caleutta, Bombay, a i 
” Madras, Lahore, Rangoon, Delhi and Sydney. 997 a & 
| Ugo 
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EXILOR -PACKERS 


AUTOMATIC WEIGHING AND PACKING OF 
PULVERIZED MATERIAL tn SACKS oF BARRELS. 


F. L. SMIDTH & €O., LTD., enaincens, 


20, ESSEX STREET, LONDON, W.C. 2. 


TELEGRAMS : TELEPHONES : 
* CHALKINESS, ESTRAND, LONDON.” CENTRAL 8716—17. 


BRIDGES 


LUTON 
WORKS: GopENHAGEN, NEW YORK. = 











Exilors at work in aa English Cement Works. 
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ALFRED HERBERT LTD. COVENTRY. 





THE METROSCOPE. 


An accurate and automatic measur- 
ing device for indicating the amount 
of travel of all moving machine 
parts such as carriages, slides and 
spindles. Applicable to all types 
of machine tools and many other 
classes of machines. 


Reduces expenditure on jigs and 
gauges. 
Readings do not depend on touch 
or feel. 


SMALL TOOLS, MACHINE SHOP ACCESSORIES AND 
NORTON GRINDING WHEELS. 


To meet the demands of current practice 
new items are continually being added 
to the stocks of small tools and 
machine shop accessories carried at our 
warehouses. [Everything sold is fully 
guaranteed, and goods can usually be 


WAREHOUSES AT—COVENTRY : 


The Butts.—LONDON : 


Easily understood, simple and 
inexpensive. 
despatched on receipt of order. Prices 


are strictly competitive. 
Large stocks of Norton Grinding Wheels 


are maintained, and expert advice can 
be given on their application. 


25, Victoria Street, S.W. 1.—BIRMINGHAM : 


208, Corporation Street.—MANCHESTER : 2 Whitworth Street West.—-GLASGOW : 36-38, West George Street. 
—BRISTOL: 94, Redcliffe Street.—-NEWCASTLE: New Market Street. 
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BRIDGES 


STEEL BRIDGE 
BUILDERS. 
STEEL 
WORKSHOPS. 


CRANE 
GIRDERS. 
OIL TANKS, 


a J — + 
. & Bis AA . A 
be” Oy bie AA Vel 


Head Office 
and Works: 
Hamilton 
. Ironworks, 
GARSTON, 
Liverpool. 


London Office: 
17, Vietoria 

Street, 

Westminster, 
s.W. 


BRIDGE SPAN FOR CHINESE RAILWAYS. 
— "ERECTED IN OUR BRIDGE SHOP. 





LIMPED 


ROOFING 
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NRY BESSEMER and © 
WE Limited. ‘0 
CARLISLE STREET EAST, SHEFFIELD. 
Botton Steet Wor«ks, BOLTON. 


53, VictoriA STREET, WESTMINSTER, LONDON, S.W.1. 


JuNE 
—S 
=< 











| 23 Years, 
RECORD 


SERVICE 








| 1,252,340 
Miles. 





SPECIAL HIGH-TENSILE TYRES “ ARGENTINE” BRAND. 


SANDBERG SORBITIC PLANT FOR TYRE TREATMENT. 














TELEGRAMS :— TELEPHONES :— 
BESSEMER, SHEFFIELD. SHEFFIELD, CENTRAL 91 & 3810 
BESSEMER, BOLTON BOLTON, 1452. 
TURBINICAL, SOWEST LONDON. LONDON, VICTORIA 5991. 
London Representatives—J. B. CORRIE & Co., 15, Victoria Street, SW. 1.  — Telesionc—€9t0, Victoria. 10 
————— 











Gi: 

BUILT FOR THE PEKING SUIYUAN RAILWAY, CHINA. = = 

Total Weight of Engine, 446,000 pounds; Weight on Driving Wheels, 388,500 pounds; Diameter of Driving Wheels, 50 inches; TH 
Boiler Pressure, 220 pounds; Cylinders, 24 and 38 by 28 inches; Maximum Tractive Power, Compound, 92,500 pounds; LI 


Maximum Tractive Power, Simple, II0,000 pounds. 
TELEGRAPHIC ADDRESSES 


Locomotive, New York City. Lococorp, Paris, France. 
Sivad, London, England. Thaine, Lourenco Marques, Port. East Africa. 


AMERICAN LOCOMOTIVE SALES CORPORATION. ||) § 


NEW YORK CITY. 




















rs 


40 


% 3810 











1924. 
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* Since 1856.” 








WORM GEAR 
DRIVES 





(guaranteed 
Efficiency, 
Temperature Rise, 
and 

Overload. 

AT YOUR REQUEST WE SHALL 
BE PLEASED TO FORWARD 


YOU OUR CATALOGUE AND 
LISTS. — 





HENRY WALLWORK & CO.,_LTD., MANCHESTER. 











THE PATENT. 


LIGHTNING 












CRUSHER®PULVERIZER 


The Best on the Market for reducing hard materials such as Flint, Gitesie Gravel, Silica, Magnesite, 


ee: 
. Lo 





PA 





Clerkenwell ‘6208. 


DON.” 





Barytes, etc.; also Limestone, Chalk, 
Invaluable for GONCRETE, ROADS, and pennine SAND. 1174 
THE PATENT LIGHTNING CRUSHER CO., Lid., _ *** 3a3ges3,4ze3"° 
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COWANS, SHELDON & CO., L” 
Tae meno CARLISLE. sven oom. 
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MAKERS OF THE LARGEST FLOATING CRANES N THE WORLD. 


STEAM & ELECTRIC. PROPELLED & NON-PROPELLED. REVOLVING & NON-REVOLVING. -” 
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= 
The Bearings—The Service 


Can you afford to disregard the claims 
of anti-friction bearings—their long life 
—their* low frictional losses—their saving 
in attention and lubrication ? 


These claims are particularly applicable 
to HOFFMANN Bearings—the bearings 
of true- rolling motion and extreme 
reliability. 

Whether your requirements are for light 
or heavy work, high speeds or low speeds, 
one feature will be found to justify their 
inclusion in your plant—their long life. 


Our Advisory Staff will gladly collaborate 


with you and furnish drawings for your 


Dp 


approvai. 
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THE HOFFMANN MANUFACTURING CO., LTD., 


HOFFMANN 





S88 Wp enmeaness 





BEARINGS 


Not an expense 
but an investment 


CHELMSFORD, ESSEX 


4615 
































. TITANS 


GOLIATHS 





TRAVELLERS 
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STOTHERT & PITT, Ltd, 











MIXERS (a 
PUMPS 


GRABS 
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io tl : LONDON 
rT im “ ite ail : > ; OFFICES: 
Be fo $ ” . 
prad | r ae ie aa. ESS io > ‘ 4 pp 1 sessed woe | 
IRONWORKS | »* = Ry, niece 
’ ig! 8 i <4 ry KING WILLIAM 

atest me ioe ke To Re He STREET, 

Nats " E.C. 4. 


Footbridge for the Crown Agents for the Colonies. Assembled for inspection. 


BRIDGES. GIRDERS. ROOFS. BUILDINGS. 


—————— 














HARBOUR|” 
PLANT | 













STEAM & ELECTRIC JIB CRANES ’ 
OVERHEAD TRAVELLING CRANES 
GOLIATH CRANES i 
TELPHERS & RUNWAYS 
ELECTRIC CAPSTANS & WINCHES 
LOCOMOTIVE TURNTABLES 





Specifications & Quotations 
on receipt of enquiry. 


THOMAS BROADBENT, 
& SONS, LIMITED, fe 


HUDDERSFIELD. 














1916 
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WSLKAVE 


First Makers in England ot UNAFLOW ENGINES. 


We also make :— 


Steam Extraction Engines. 



















The Unaflow 






Condensing Plants 
with RADOQJET Air Pump. 


Rolling Mill Plant 
and Accessories. 


Mill Gearing and 
Electrical Driving. 


We are exhibiting at the British Empire 
Exhibition, April—October, 1924. 


John Musgrave « Sons, L‘¢ SC Re, i’ 


Globe Ironworks, BOLTON, England. 150 


Telegrams: ‘“* MUSGRAVE BOLTON,” Telephone: BOLTON 1832 (4 lines). Codes used: A.B.C. (5th and 6th Editions), and Al, and Bentley’s. 




















0.107. 


OsBORN'S S$ MIUSHET” sree> MILLING CUTTERS, 


HOBS, REAMERS, etc. 
WEES. 
The photograph shows a 
group of Milling Cutters, 
Hobs, Reamers, Slitting 
Saws, &c., all madeof our 
‘* Mushet’”’ 


High-Speed Steel. 





A comparison of the two 
small ones in the centre 


shows the result of 
VES 13 years’ service. 
ES ars 


WE ARE EXHIBITING 





Manufactured Solely by 


SAMUEL OSBORN & CO., Limited, Clyde Steel Works, SHEFF IELD, England. 


ASK FOR BOOKLET Wo. 4. 














(916 


ul 








ju 
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18!in. Centre “SWIFT” High Speed Lathe on 
20 ft. Oin. Gap Bed. 

















The above illustration shews our latest model 183in. Centre Lathe, has narrow 
guide to saddle, large hollow spindle, driving cone 26in. diameter, largest speed 
‘for 6in. belt, nett weight 92 tons. 


A Real Lathe for the heavy job. 
Also made with All-Geared Headstock and Motor Drive. 


Send for Catalogue and full particulars, also List No. 48. 


GEORGE SWIFT & SONS, LTD. 


CLAREMONT IRON WORKS - -— - HALIFAX. 


*Phone: 497 Halifax, ’Grams: ‘Swiftly, Halifax.” 11% 


RANSOME 
PILING PLANT 


INTERLOCKING 
SHEET STEEL PILING. 


_—_—_— 
































Sheet Steel Piling in weights and _ lengths 
for every purpose. 


Steel or Timber Pile Frames with plain 
or telescopic leaders. 


Pile Driving Hammers and_ Extractors, 
Winches; Pile Caps, etc. 


RANSOME MACHINERY CO. (1920) LTD., 


Dept. E, 14-16, GROSVENOR GARDENS, 
LONDON, S.W.1. = 


‘ aaeneer TTT Loe 
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PASSENGER AND CARGO VESSELS TO 5,000 TONS. 


SHALLOW DRAFT STEAM OR MOTOR PROPELLED pth ny 
VESSELS. OIL TANKERS TO 8000 TONS. TUGS. | exuipition. 
WATER TUBE BOILERS. STEAM TURBINES AND _ | Visitors are cordially 
RECIPROCATING MACHINERY. PROPELLERS. MOTOR 

from our representa- 


BOATS TO 40 KNOTS. OIL ENGINES FROM 73 B.HP. |; 
STATIONARY MOTOR SETS 148 STAND 141. 
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JOHN L.THORNYCROFT & 


LIMITED 


Head Office 
THORNYCROFT HOUSE 
WESTMINSTER SW.1. 


Works- BASINGSTOKE 
* AND SOUTHAMPTON 
































Example No. 10. 


49-inch Self-Acting Throttle Valve. Working pressure 
200 feet head. Test pressure 400 feet head. 
Normal velocity of water 12 feet per second. 
Tripping velocity of water 17 feet per second. 


We are Exhibiting Stand, No, 101; 
at the Palace of Engineering, 
British Empire Exhibition, 3rd and 4th Avenue. 


GLENFIELD sx KENNEDY, ur. 


KILMARNOCK. SCOTLAND 


Lonpon Orrice : 39, Victoria St., Westminster, S.W.I, 





-e sve PECROROTRARO Oe ones FAUOMATEEE RETA ee RATE L HEPA SSS RATHEEAAR TERE TRO RERERAO AB ERERHAERE ERR ERTS 

72 + om 

aye '_ —_- = + om + ae) ee: ee ee 
a * ‘ ter 


bd e cam sum: om ° [+ au + Gem + am « m+ mm ¢ Ga ce Gam + Ga + mum + ‘ . 
CVPTSEUSESPESUET ECU CCUG ECERETOGESURSCRCESTERTINE COGUTITTESONTITACTSUTETTS RATIO TESTS “FaeeseoeR ESET TTS S TUTTO TECH THECESTS PROS UIECUORO ROR RUERTCT SECO RTsesivacrctses etvetrer 





ENGINEERING. [JUNE 27, 1924. 








Unfailing Endurance 


is characteristic of Ball Bearings. 
Plain Journal Bearings even under 
favourable conditions require adjust- 
ment, scraping or bedding-in at a 
comparatively early stage of their 


lita i ‘ 
existence ; under adverse conditions they cause annoying 


< 


‘i and costly breakdowns, and demand frequent renewals. 
i a Ball or Roller Bearings, with a minimum of attention, 
will “run for ever,” saving their initial cost many times over 
in the long run. 4 


Rudge Whitworth Ltd pee 











Rees 





Telephones :— win “4 _* London Office :— 
PRIVATE EXCHANGE —_ % : oa ( : ne » ABBEY HOUSE WESTMINSTER. 
5663 CENTRAL wr pad — c. i ‘ ¥ 


5664 
Telephone No. :— 


VICTORIA 8082. 


Telegrams :— Wy t-C)-7" ae a ¢ : ak. 
“LOCO GORTON” > ,e 4 f A See | j bat 4 Telegraphic Address :— 
F _ > we ig és 7 F ““FOLGORE, SOWEST ” 


High Class 


STEEL CASTINGS 


LOCO. WHEEL CENTRES & GENERAL CASTINGS 


On the Lists of the . 
WAR OFFICE, ADMIRALTY, INDIAN STATE RAILWAYS, CROWN AGENTS for the COLONIES, Etc. 


BEYER, PEACOCK & CO., LTD. 


GORTON FOUNDRY, MANCHESTER. » 
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BRIDGES OF 
ALL TYPES. 


STEEL FRAME BUILDINGS, 
PIERS, SCREW PILES, ROOFS, 
PIPE LINES, &c. 








Pressed Steel Trough Flooring. 







GUTTERS, RAILWAY SLEEPERS, 
Bunkers, Pit Head Frames, Towers. 







PRESSED STEEL TANKS 
OF ALL SIZES, 
These tanks can be quickly and easily , 


erected without special tackle or the 
employment of skilled labour. 












ST. PAUL’S CATHEDRAL, LONDON. 
Stee.work for temporary centering for use during repairs to Dome, etc, View showing one of the cill beams being taken into the Cathedral. 


















Head Office: Works: 
117, Victoria Street, London, S.W. 1. Crown Bridge Works, West Bromwich. 
Telegrams: ** Bromkirk, Sowest, London.’’ Neptune Works, Newport, Mon. 


Telephone : Victoria 8573. 


Contractors to the Admiralty, War Office, Indian Offices: 
Council of India, Crown Agents, “&e. Bombay and Calcutta. is 


BRITISH EMPIRE EXHIBITION, Sie 
UA SEA SSIES Patace of Engineering AAS ASAI 
Avenue 2, Stand 190, Bay 26. Sareea 
QQ slit € 


|) ieee 
Press 

MURRAY~*WORKMAN PATENTS 

High Pressure Air and*® Gas Compressors 

for all Commercial Purposes. Compact 

in design, all valves’ easily accessible. 


‘Enclosed forced lubrication system _ to 
all parts minimises attendance charges 


Eand repairs. 


Full particulars on _ request. 






















































































Visit our 
| STAND 4, 
| JAVE. 5 & 6, 
EIRNID ON 
= Palace of 
Ss CATHICART : GLASGOW : Engineering, 
Wembley. 
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Exhibitors at the British Empire Exhibition. 
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STEEL 
CASTINGS 
FOR 
MARINE, RAILWAY, 
MINING & 


GENERAL ENGINEERING 
PURPOSES 






































a) ee 
VALVE 


CASTINGS @& 


FOR 


PARKHEAD. GLASGOW. 














ADMIRALTY, 


MERCANTILE MARINE 
OR 


LAND TURBINES 











Firth’s. Valve Castings comply with 
the severest specifications, including 
Hydraulic Pressure Test 


THOS. FIRTH & SONS, LTD. 
SHEFFIELD. 






































_ FIRTH'S 
RUSTLESS 
STEEL 


CASTINGS 
FOR ALL PURPOSES 








BS BARE BE RES 
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17, GROSVENOR GARDENS. LONDON, S.W.I. 


LINCOLN TYPE 


MILLING MACHINES 


No. 634. 
24 in. by 5 in. by 14 in. 














Improved Steadies allowing ____ Improved 
Arbor and Cutters to be Oiling arrangements. De 
removed intact. All Motions arranged for a 
Rapid Handling and Ease of 
Setting. 


Patent Feed Engagement Starting and Stopping from 
Device. Front of Machine. 























Working Surface of Table . - 34 in. by 11 in. 
Maximum Distance, Spindle to Table _12 in. 


DELIVERY 
FROM STOCK. 








{JAMES ARCHDALE a (0., 


Nc a 
4 LEDSAM STREET, BIRMINGHAM. 
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DOUBLE GEAR 
FRICTION FASTHEAD. 


NCE SRE CONE AEE EDEL ETE TREES EN REEL 


FOLDING OVER 
CHASING ARRANGEMENT. 


AUTO. FEED TO 
TURRET. 


Omg 
a 


LOOSE- 
‘ HEAD. 


‘ 

















| 





JOHN LANG @ SONS, [* 


Lathe Manufacturers. 
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FEED 
WATER 
HEATERS 


ROW’S PATENT 
Exhaust. Steam 


Type 
For UTILIZING 
EXHAUST Steam 
and imparting a high 
temperature to Boiler 


Feed and SAVING 
15% to 20% OF FUEL. 


Saves the Boiler from 
Strains and Eases the 
Firing. 












Made in many sizes. 


AIR HEATERS 


ROW’S PATENT 
FOR — DRYING — FABRICS — GRAIN, 
All classes of Goods. 
Also Heating of large Buildings, etc., etc. 
No conflict between Steam and Condense. 









Duties and Prices on Application. 


BOILING 
BATTERY 


ROW’S PATENT 
Fit in your Existing Tanks 








For Tanneries, Dye Works, Paper 
Works, Bleach Works, Breweries, 
&c. 


For many industrial operations Coils or 
Worms of Pipe are used, and it is not 
generally known that the efficiency of a 
Coil is limited by its length. 








FEED 
WATER 
HEATERS 


ROW’S PATENT 
Live Steam 
Pattern 


This Heater has been extensivel 
adopted in the Marine an 
might with advantage be 
more poseneny adopted 
in land practice. 

There isundoubtedlyan economy 
of fuel in heating feed water by 
live steam and the practice saves 
the Boilerfrom destructive strains 
When used in connection with 
economisers on land plant saves 
the wasting of the economiser 
tubes. 


Suitable for the Highest 
Pressures. 


Made to pass Board of 
Trade and Lloyd's. 


ROYLES LIM ITED, IRLAM, N* MANCHESTER. 


CALORIFIERS 


ROW’S PATENT 
Standard Pattern 


For heating water by steam 
for circulating through 
pipes, radiators, &c., for the 
direct or indirect heating of 
buildings, also heating water 
for manufacturing purposes 
such as bleaching or dyeing 
house, tanneries, and many 
other branches of industry, 
or .for heating water in 
public baths or other 
establishments. Land or 
Ships’ use, 


With or without Auto 
Steam Control. 











OIL HEATERS & COOLERS 



















ROW’S PATENT 


FOR HEATING FUEL and 
VEGETABLE OILS 
TO HIGH TEMPERATURES 





ALSO FOR 


COOLING LUBRICATING OILS 


HIGHLY EFFICIENT 
AND RELIABLE 


STORAGE CALORIFIER 


ROW’S PATENT 


The Calorifier holds, heats, and automatically con- 
trols the temperature of a large quantity of water. 
Made in several sizes in either mild steel or copper. 
The tubes with cover can be withdrawn, the opening 
giving access for any deposit to be cleared out. 


For Land or Marine Service. 





















BATH WATER 
HEATER 


ROW’S PATENT 


(3 4) instantaneous 


g! 


For Bath or Lavatory 
Basin. Heats the water 
as it runs through, 
Constructed entirely of 
Gun Metal and Copper 
or Casing Enamelled 
_Iron. No pressure on: 
the water side, andi 
suitable for the highest: 
steam pressures, 


VERY SUCCESSFULLY 
USED IN MARINE: 
PRACTICE. i509 











STEAM 
KETTLES 


ROW’S PATENT i 
For Quick Boiling © 


For supplying Hot ; 
Water for Hotels, > 
Clubs and Public : 
Institutions, also ex- © 
tensively used for 
Works, Mills, &c., - 
for supplying work- . 
men’s cans, &c., and 
wherever a copious 
supply of Boiling 
Water is desired 
derived from Steam. 


The Kettle is made of 

‘copper and alk surfaces 
in contact with the water | 
.afe coated with pure tin. 
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FORGINGS 
CASTINGS 


NON 
FERROUS 
| PRODUCTS 











MAKING 
MACHINERY 





MACHINE TOOLS 


We invite your enquiries for :— 
AUTOMATICS 

: BORING AND TURNING MILLS 
nvous 2 DRILLING MACHINES 
ELECTRIC x MILLING MACHINES 

PLANT PLANO MILLING MACHINES 

————ws - PUNCHING AND SHEARING MACHINES 

: SHAPING MACHINES 

SLOTTING MACHINES 
WHEEL AND AXLE MACHINERY. 


Sir W. G. aipatrong, Whitwneth & Co., Ltd., ii 
Openshaw Works, ” ” e . - Manchester. 
— Office: 
8, Great George Street, Westminster, S.W.1. 


Code: Telegrams: 
** Zigzag, Parl, London,” 


CIVIL 
ENGINEERING 





We are exhibiting at the 


British Empire Exhibition, Telephone: 
Wembley 1924 Victoria 4010 (6 lines), Bentley's. 
; 
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UMMM MMM MMMM 


Cn Which lade ? 





N which base are your pneumatic 
tool stores working, are they 
resting on the broad base of 

well made tools reinforced by the maker’s 
adequate spare parts service, or are they 
relying on a slender hope that spares 
may be obtainable when urgently 
needed? A.W. Pneumatic Tools are 
well made, every part is numbered, 
catalogued, and spares are easily 
obtained. 


We invite your enquiries for 


A.W. Carpping Hammers 9 A.W. GRINDERS 

A.W. Rivertinc Hammers A.W. BorLer SCALERS 

A.W. CauLtkina Hammers A.W. Coat Picks 

A.W. Drittinc Macuines A.W. Coat GETTERS 
HosE anp Hosr ACCESSORIES 


Kindly mark the items which interest you, 
and we will forward descriptive brochures. 


SIR W. G. ARMSTRONG, WHITWORTH 
& CO., LTD., 


LONDON OFFICE: 
8, GREAT GEORGE STREET, WESTMINSTER, S. W.1. 


Telephone : Code: Telegrams: 
Vic. 4010 (6 lines). Bentley’s. Zigzag, Parl, London, 


ELSWICK WORKS - - NEWCASTLE-ON-TYNE, 


a 


We are exhibiting at the 
British Empire Exhibition, 
|\Wembley 


av 
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YOSHI 
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DROP 
STAMPINGS 
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HIGH SPEED 
STEELS 
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SMALL TOOLS 
GAUGES 


fl 
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PNEUMATIC 
TOOLS 


ELECTRIC 
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ROAD 
MAKING 
MACHINERY 


HYDRAULIC 
MACHINERY 


HYDRO 
ELECTRIC 
PLANT 
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CK == 
A RGREAVES 


CONDENSING PLANT 


Among the satished users of our 
Condensing Plant are the following Corporations: 
















? PALACE OF ENGINEERING, 
BRITISH EMPIRE EXHIBITION, 
AVENUE 10, BAYS 6-7. 

















Aberdeen. Leigh. - 
Accrington. Liverpool. 
Adelaide. Lowestoft. 
Birmingham. Middlesbrough. 
Blackburn. Norwich. 
Blackpool. Poplar. 
Bolton. Portsmouth. 
Bradford. Preston. 
Burnley. Rawtenstall. 
Calcutta. St. Anne’s-on-Sea. 
Canterbury. St. Helens. 
Carlisle. St. Pancras. 
Chelmsford. Shanghai. 
Cork. Southampton. 
Croydon. Stepney. 
Durban. Stockport. 

In the last five years alone we have supplied Edinburgh. Sunderland. 

Surface Condensing Plant having a total Hackney. Wallasey. 

; Halifax. Walsall. 
cooling surface of 574,546 square feet. “hanna” Waethoed 
The sizes range from 1350 to 40,000 Horsham. West Ham. 
vee Dae Ipswich. Wimbledon. 
q : Leeds. Winnipeg. 


HICK, HARGREAVES & Co., Ltd. 
BOLTON, ENGLAND. 


LONDON OFFICE: 57, Victoria St. LONDON, S.W.1. 
QAUNQOQUEQUEQUEOUEQUNGUEQUNGUOSUEQEQUEOUEGEOOUOUNONOOUEOOONEOUEOUOOUEQUEONONCOQNOQOQUUONEQUEQUNQUEQUEQOQUOQUEQEQNOQNOQEQUOQUEONEQUGNOQQOQUEQQEQUQQU0QNU0 0000010) 
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HIS 
‘CHHD 


Giants, if the legends of old are 
to be credited, were peculiarly 
delicate creatures, and needed 
tending with infinite care. This 
is no less true of “giant” engines. 
They need continual watching and 
nursing if they are to be kept 
immune from breakdown. No 
one knows this better than the 


engineer, hence his care in selecting 


his lubricating oils. Selection, 
however, is simplified in the 
case of Shell “ All’s Well’”’ General 
Oils, as every oil in every group is 
selected for its express purpose 
by qualified chemists. 


These oils are sold at competitive prices. 
SAMPLES and full particulars free on 
application from your nearest Shell-Mex 
office, or direct from Shell-Mex, Lid., 
General Oils Dept. E.G., Stell Corner, 
Kingsway, London, W.C.2. 











FOR EVERY PURPOSE 


SHELL uo 
LUBRICATING OILS 


FOR ALL INDUSTRIAL & MARINE PURPOSES. 
Shell-Mex Ltd., General Oils Dept., E.G., Kingsway, London, W.C.2. 
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Complete Pleetra ical 


ipment spor mGranes 


pki 


* 


100-Ton Overhead Travelling Crane built by Marshall‘ Fleming & Co., Motherwell, 
and equipped with ‘‘Metrovick" Motors, Controllers and Solenoid Brakes. 


The Metropolitan- Vickers Electrical Co. have made a 
special study of the design of Electrical Equipments 
for Cranes, and are prepared to supply the whole of 
the Electrical gear required for any type of crane. 


_"“Metrovick 


MOTORS, CONTROLLERS, BRAKING 
AND PROTECTIVE APPARATUS 


have all been designed with the object of giving perfect and 
rapid crane control under all conditions. 


PiEELEE 


ste > 





** Metrovick” Contactor 7: 
Crane Protective Panel. fea 
Four Motor D.C. Crane 





“Metrovick”’ Crane Control Gear covers Speed Variation, Reversing, 
Rheostatic Braking, Diverter Control, Potentiometer Control and 
Dynamic Braking. Full protection against Overloads and Misuse 
is afforded by means of the “ Metrovick”’ Crane Protective System. 








We have a Department of Engineers specialized in Crane Equipments 





Typical ‘‘ Met r I 
T oly E Ended Be who are always ready to be consulted and to give advice in connection 
Crane Motor. with any Electrical Crane Installation, complete or in part. 









SEND US YOUR SPECIFIC ENQUIRIES 


‘ or let us send you literature as listed herein. 














Drum Controllers - - G 1061/1 Crane Protective System - G 63/2—3 
Crane Protective System - G63/I—la D.C. Motors - - - G1016 
Crane Protective System - G 63/2—] A.C. Motors - G1035 
. ~ Brake Solenoids - - - G47i— 1/2— 1 
v* Vi —O san LTD 








TRAFFORD PARK - -  - MANCHESTER. is 


WN Db the BRITISH EMPIRE EXHIBITION /‘onoon 


APRIL1I924 


dial ted to the STAND of : 
She METROPOLITAN VICKERS ELECTRICAL CO. LID\ "S43" 


THE LARGEST SINGLE EXHIBIT IN THE ELECTRICANDALLIED ENGINEERING SECTION 7-1i11 
Ait Sas eb abc ailsAew cx mR <a ES 2S ESS EERIE RN 
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enquiries to: 
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he So Bye Ree tie wll waters 


Head Office: VICKERS HOUSE, 
Broadway. LONDON.S.W 1. 





EXHIBITORS IN THE PALACE OF ENGINEERING, BRITISH EMPIRE EXHIBITION. 
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fj Bie sae hydraulic gears provide infinite 
changes of Speed without steps 
from Zero to speed of Prime Mover, 
forward and reverse, with perfect and easy 
control and high starting torque. 





Thousands are in use for many purposes 
including Ships’ Steering Gears, Winches, 
Boat Hoists, Capstans, Windlasses, Colliery 
Winders, Haulage Gears, Coke Oven Rams, 
Wire MakingMachinery, TextileMachinery, 
Petrol Rail Coaches, Riveters, Presses, Ete. 





Telephone » VICTORIA 4361. Telegrams: VARISPEED, SOWEST, LONDON, 





EXHIBITORS IN THE PALACE OF ENGINEERING. 
BRITISH EMPIRE EXHIBITION. 
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SHIPBUILDING AND REPAIRS. 
Marine Engines of all descriptions, 
including Turbine and Heavy Oil Engines. 
Large Gas Engines, from 500 to 5000 
B.H.P. Floating Docks and Cranes. 
Michell Thrust Bearings for all purposes. 
83 Contraflo Specialities for Ships’ Main and 
oN ah Auxiliary Machinery. Contraflo Condensin 
gases ASS . Plant for Marine and Land beet ons, 
Rubber-Making Machinery. Locomotive 
Boilers and Repairs. Hydro - Electric 
Power Installations. Oil Well Supplies 
and Equipment. Drifting Sand Filters 
for Water Purification. Machinery and 
Equipment for the Mechanical Handling 
of Materials. Cardbox-Making Machinery. 
Waterproof Plywood. Sporting Guns and 
Rifles. Machine Tools. Engineers’ Small 
Tools, including Vickers’ Vanadium High 
Power Drills and Patent Adjustable 
Reamers. Porcelains for 
all Electrical Purposes. EXHIBITORS 
Vickers’ Duralumin”™ : LACE OF 
Tee). Vickcen” * ay } 
Oil Purifiers. Motor Ga EMPIRE. | 
Bodies of all types— 
mass production 


methods, Etc., Etc. 
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Slead Ofvice: 


Betting Vickers House, Broadway, 
GLASGOW: DUBLIN: LONDON,SWI1. 


Vickers House,247,West George St. 32, Nassau Street. 
Branch Oltices: Works: 


apaiphitad ¢ ony 2. Tamers Buildings, SAREE 55, Park Street. . 

BIRMINGHAM : Midiand Bank Chambers, wi : on Sree, neg Barrow-in-Furness. Sheffield. Erith. 
+: Midlend BELFAST ser an 

NEWCASTLEONTINE: wu Comenekagt Buldines, Pinter See Dartford. Crayford. Weybridge. 


LEEDS: +» Greek Street Chantbers, Park Row. 









































DONCASTER: a: © a + see» Prudential Chambers, Silver Street, 
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VICKERS 


LIMITED 


CK SAW BLADES 
CULAR SAWS 
BAND SAWS 


[rer Forgings and Sciatiinet Vanadium High Speed 
and other High Grade Tool Steels. Locomotive Crank 

_ Axles. Straight Axles for Locomotives, Carriages and 
Wagons. High Tensile Steel Tyres (‘ Australia Brand ”’), 
Magnets. Jigs. Gauges. Fixtures. Special Tools, Etc., Etc. 


BES © 2%,,,ion. 




















REGISTERED 






TRADE 









PALACE OF 
ENGINEERING, 


BRITISH 


River Don Works, SHEFFIELD. 


Head Office: VICKERS HOUSE, BROADWAY, LONDON, S.W.I. 


Brarch Offices: NEWCASTLE - ON - TYNE, BIRMINGHAM, LEEDS, BRISTOL, 
CARDIFF, BELFAST. Depots: GLASGOW, DUBLIN. 
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Crane 
Protective Panels. 





The ordinary fuse and circuit breaker method of 
protection has become obsolete for crane service due 
to the restrictions imposed on the output and the time 
lost for re-setting after operation. 





B.T.H. Crane Protective Panels are fitted with contactor 
type circuit breakers which may be readily re - set 
by means of a conveniently placed push-button, and 
overload time-lag relays are incorporated to allow 
the crane to be operated at its highest limit of output. 
Low voltage protection is an inherent feature of contactor 
type circuit breakers, and, if desired, the contactors can 
be readily interlocked with the controllers as a 
further safeguard. 


For further particulars please write for P.L. 5340. 
































eencegespsee eee. te 

: When visiting the British Empire Exhibition do not : D.C. Crane Protective Panel with auxiliary control equipment 
: fail to inspect the B.T.H. Stand, adjacent to the : (covers broken to show contactors and relays). 

s Lounge, in the Palace of Engineering. : 
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The British Thomson - Houston Company, Ltd. 


Electrical Engineers and Manufacturers. 


Head:Office & Works : : : Rugby, England. 1050 


London Office 33 33 se **Crown House,” Aldwych, W.C. 2. 
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HENRY BERRY « C° L 





LEEDS. 








HYDRAULIC RIVETTERS. 





IN- STOCK. 


For a Working Pressure of 1500 lbs. per sq. inch. 








Portable Bear Type. 

Portable Bear Type. 

Portable Hinge Type. 
Portable Hinge Type. 
Portable Hinge Type. 
Portable Hinge Type. 
Portable Hinge Type. 
Portable Hinge Type. 


Portable Fire Hole Deor. 


15 in. Gap. 
12 in. Gap. 
15.in. Gap. 


18 in, 
24 in. 


15 in. Gap. 
15 in. Gap. 
24 in. Gap. 
5 in. Gap. 


33 in. 
16 in. 


11} in. 


15 in. 


154 in. 


15 in, 
10 in. 
16 in. 
12 in. 


,For a Working Pressure 


Daylight. 
Daylight. 
Daylight. 
Daylight. 
Daylight. 
Daylight. 
Daylight. 
Daylight. 
Daylight. 


Power 22 tons. 


Power 30 tons. 


Power 30 tons. 


Power 25 tons. 
Power 20 tons. 
Power 20 tons. 
Power 15 tons. 
Power 25 tons. 
Power 30 tons. 


Bow Hanger. 

Eye Balk: 
Universal Hanger. 
Bew or Eye Bolt. 
Universal Hanger. 
Bow Hangers. 
Bow Hanger. 
Bow Hanger. 
Bow Hanger. 


of 1000 Ibs. per sq. inch. 





Portable Flue Type. 


9 in. Gap. 


4 in. 


For a Working Pressure 


Daylight. 


Power 30 tons. 


Bow Hanger. 


of 1600 lbs. per sq. inch. 





Pertable Hinge Type. 


20 in. Gap. 20 in. 


For a Working Pressure 


Daylight. Power 30 tens. Bew Hanger. 


of 800 lbs. per sq. inch. 





Portable Bear Type. 


9 in. Gap. 


20 im. Daylight. Power 20 tons. Eye Bolt. 


For a Working Pressure of 1850 lbs. per sq. inch. 





Pertable Fire Hole Door. 


6in. Gap. | 8} in, Daylight. Power 70 tons. Bow Hanger, 





HYDRAULIC ENGINEERING 





SPECIALISTS. 





BRIDGE BUILDERS AND 





BOILERWORKS PLANT. 





LONDON OFFICE: 





1094 


38, Victoria Street, Westminster, S.W. 1. 














50 


ENGINEERING. 



















101] 


Cables: “ Enpzavour, Lonpvon.” 2, 


[ JUNE 27, 1924, . 








HAVE YOUR OWN BUYING AGENTS 


IN LONDON. 


MA4s* firms abroad ‘find it convenient to have a London Agent for 

the purchase, inspection and shipment of all their supplies. We 
have been established over 40 years and conduct a business which 
takes effect in every quarter of the globe and embraces large transactions 
in metal, machinery of all kinds, machine tools, engines of every type, 
steamboats, motor boats, motor cars, railway material ; everything, in fact, 
which comes within the province of modern engineering production. We 
invite firms and buyers abroad to appoint us their London Agents and 
desire correspondence with regard to terms, finance, shipping, etc. 


(JOHN BIRCH E (0 pe 


mxPORT BNGIN}EERS, 
LONDON WALL BUILDINGS, 


RYGISTERED 


TRADK MARK. 


LONDON, E.C.2. 





























RTH 


FIRTH STAINLESS STEEL 


STAINLESS 


See our displayed advertisement in Page 37. 


THOS. FIRTH & SONS LTD., 
SHEFFIELD. 


1895 











+ ornate 


caeciiiallian 











OPTICAL PYROMETER 











eee emcee me 

















Erosive. 


Tensile Strength 33 tons. 


New Illustrated Catalogue, with . interesting -theoretical Notes, Book 32E, free: 
FOSTER INSTRUMENT CO., Letchworth, Herts. ie 
MANGANESE anp SILICON COPPER, Pateres's0« 





muna §€8BABBITTS anpb PLASTIC METALS. 


WE HAVE NOT HAD A 
BROKEN PROPELLER 
IN 26 YEARS, 


BILLINGTON & NEWTON, L1D., 


.. PHOSPHOR BRONZE, TIN & COPPER. 4x2 
=" ANTI-FRICTION "="*45, 20779 fieRen 





Telegrams :— 
“Bronze.” 


LONCPORT, “ 
STAFFS. 


CASTINGS any sIZE OR WEIGHT. 
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 WATER-GAS 


(BLUE AND CARBURETTED). 


j ] SETS OF HUMPHREYS-GLASGOW WATER-GAS PLANT have been 

7 (and are being) installed, with a capacity of 506,000,000 cubic feet per diem. 

Including the work of their American Colleagues, 1666 Sets have been constructed 
with a total daily capacity of 1,470,000,000 cubic feet. 


These Installations will produce the whole World’s Consumption of Water-Gas ! 


H. & G. WASTE-HEAT BOILERS 

































































































































































MAKE all the STEAM for the Water-Gas Plant. mg 
HUMPHREYS & GLASGOW, Ltd., * voxsonsw.it 
* a) LONDON, S.W. I. 
aes seen ow mecmT 
, CYCLONE 
UNDERFEED STOKER COMPANY, LIMITED. ees 
COMBUSTION ENGINEERS. Cc 
pecans 
“LOPULCO” SYSTEM or PULVERISED FUEL. ° EE 
Patent Rights held by Underfeed Stoker Co. for various countries. S ¢ a 
ah 
a NX 
Cross Section of the Vitry Station of the Scé. Anme. Union d’Electricité, y 
Paris, where the system is being installed. There are four boilers, each er ) — as 
with a heating surface of 16,678 square feet. Normal Evaporation per A , 
| o < 
| boiler per hour from and at 212°F., 140,580 lbs. Maximum Evaporation a3 N Ci . ‘ 
| per boiler per hour from and at 212°F., 210,870 lbs. a al : 
2 gS }, f WATER SCREEN: 
| c = we ¥ = a 
| : e 
_ ALDWYCH HOUSE, ALDWYCH, LONDON, W.C.2. pampy. SO Tes 
| 1416 si ‘ Let ie wy z 
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ONDENSING PLANT dia | 
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o4 AUXILIARIES. M 
nN HIGHEST MAXIMUM a 
H) VACUUM _ ECONOMY | 
ke RELIABLE SERVICE. iG 
Ny » MAE medida tls Built in all sizes up to 26,000 Kw. capacity. rae mae a y 

ms 
W. H. ALLEN SONS & CO., LTD., | 
ee BEDFORD ENGLAND. * i 
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20,000 K.W. Steam Turbine—High Pressure Portion in Steel 























ALL STEEL 


Cast Stee! Nozzle Plate for | N O Z Z L E P L A T E S 














“English Electric" Steam Turbines 


AND DIAPHRAGMS 








Turbine progress continually demands higher Pressures and high Temperatures, these 
in turn call for the use of new materials. 


The English Electric Company have used their association {with eminent Steel 
Manufacturers to solve the difficulties in making such parts as Nozzle Plates and Turbine 


Diaphragms of All Steel. 


The illustrations show a 20,000 K.W. 1,500 R.P.M. Steam Turbine in course of 
erection, and an All Steel Nozzle Plate with which this machine is fitted. 


A more detailed description will be forwarded upon receipt of application. 


TursineE Apvt. Series, No. 3. 


ENGLISH ELECTRIC 


Company )Dpbeoban-vo un 


WORKS:—- BRADFORD, COVENTRY, PRESTON, RUGBY, STAFFORD. 
HEAD OFFICE:- 


Queen’s House, Kingsway, London, W, tS 
BRITISH EMPIRE EXHIBITION 


ENGINEERIN 
“English Electric” “Stand Avenues 9-10 Bays 20- -24 
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DSS SE Es. 
~ “ ALLIANCE” 


FORGING MANIPULATORS | 


used in conjunction with Forging Presses 


> > 


(1) Elimirate labour required for manipulating the forgings. 

(2) Save much time in handling, thus greatly increasing output. 

(3) Save fuel, as the more rapid rate of forging reduces the number of heats necessary. 
These “‘ mechanical workmen” never tire and are not troubled by intense heat. All motions required for rapid 
forging are instantly available and under the control of a single operator mounted on the machine. 

They are specially suitable for installation with “* Davy” Forging Presses as they enable the most to be made of the 
high speed of working of the ‘“ Davy” Press. . 





Example of 





Production : 





A 1000 ton Press with 
Manipulator has regularly 
cogged down 100 tons 
of 3 ton ingots per 
8 hour shift, the ingots 
being reduced from 18” 
square to 9” x 10” and 
cut up under the press, 








SP SP — 


By arrangement with the 
European Manufacturers 
for the Alliance Machine 
Co., Messrs. Stothert and 
Pitt, Ltd., we are acting 
as selling agents for 
“Alliance” Manipulators 
for forging installations. 








6 ton Manipulator, Universal Ground Type. 








“DAVY” HIGH-SPEED FORGING PRESSES, 100 to 12,000 tons power. 
“DAVY” ROLLING MILLS AND STEEL WORKS MACHINERY. 


SOAS” CORNISH AND “BLAKE” WASTE HEAT BOILERS. 
ee DAVY BROSI! 
m~ % ~ Deis heme 


Estabd 1830. 
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Ingersoll-Rand class PRE Compressor Installation 
Colliery. 


in a Durham 


Compact 


OND DDD DNB 


PAHS HH I OX 


LOOR space is valuable, and the compressor 
that is compact in design may easily save you 
building charges) INGERSOLL- RAND 

Class PRE Compressors follow our standard 
duplex construction and have the motor mounted 
on compressor shaft between the cylinders, only 
two bearings in line. The result is. small floor 
space occupied. 
Other interesting features of the Class PRE Compressors are :— 

The Ingersoll-Rand Plate Valve, which needs 

no lubrication. 


The 5-step ‘‘ Clearance Controller,” which en- 
sures high efficiency on full and partial loads. 


The Improved Intercooler which reduces the 
driving HP. required, removes moisture and 
ensures low discharge temperature. 
We invite enquiries, for all types of Compressors, stationary or portable, 
for steam, petrol, belt’ or electric drive, for Pneumatic Tools and 
Cameron Pumps. 


INGERSOLL-RAND COMPANY, LTD., 


165, Queen Victoria Street, London, E.C. 4, 
- 20, Renfrew Street, 


- - 196, Deansgate. 
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Better, ever: - 


no joints atoll 


SKED what he thought might 
be the very best w way of joining 
pipes, many a man would 

answer that—if it were all the same 
to you—he would prefer to have no 


joints at all. 


cal 


UT, even if that were possible, 

he would nevertheless be wrong, 
for his one-piece piping would be ~ a 
rigid thing, lying stiffly on ground 
that is never still. Fixed and unalter- 
able, permitting no changes and no 
extensions, its only virtue would be 
that, until overtaken by some untoward 
fate, it would not leak. 


R 
ND leaks—as you know—are 
the very dickens. 
# 


EHIND all thoughts on pipe- 


joints is that dread of leaks, for 


a leaking pipe is like a purse with a 
hole in it, failing in the very purpose 


for which it exists. 


# 


LAINLY, then, the proper way 
to join tubes is by joints which 
will always remain leaktight in spite of 
rough use and movement of the 


ground, 
2 


UCH are Victaulic joints, having 
enough flexibility to allow move-~ 
ment of the pipes without leakage, 
permitting freely their expansion and 
contraction, and unharmed by vibration 
—hetter even than “no joints at all.’ 


a 


HEM Gig ATC. ake 


for use in the colliery, specify 
these Victaulic joints, the cost, above 


a certain size, is no higher. 


The Scottish Tube Company Lid. 


34, Robertson Street, 
Glasgow: 


I OS SEEK BOE RI IE 8 
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PuMmMPS 
CENTRIFUGAL 


PUMPS 

CONDENSERS 
COMPRESSORS 
WATER-WORKS 

PUMPING 

ENGINES 
LOCOMOTIVE 
FEED WATER 

HEATERS 
Ol ENGINES 
LIGHTING- 
SETS 


‘Efficient Simplicity’ 
WORTHINGTON CONDENSING APPARATUS 









includes every type of jet, barometric and 
surface condenser and auxiliaries for any 
required vacuum. 






























Only first-class workmanship and material 
are employed, and the designs are based on a 
careful study of the various principles in- 
volved, together with a long experience 
gained from existing installations. 





-, 


Full information may be obtained by writing for MY 
catalogue— Eg. 104. )) 
aa ce ; % 

We are exhibiting at the British Empire eZ 

Exhibition, Wembley, Electrical and Allied an 

Engineering Section, Avenue 11, Bay 5. Ad 


ie 
Stag, 





Wa 


(@) 


WORTHINGTON:-SIMPSON LTD 


QUEENS HOUSE KINGSWAY LONDON wc2 


WORKS - NEWARK AND LONDON 
Teiephones- ‘Pelborn 3048-3Lines - es - Pumping “Westcent Dondow. 
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“ Mill Owners contem- 
(Te CI ls a Iocnag tl plating extensions should 
ime dita we tun allan 
relating to Mill Drives.” 


We invite your enquiries for gearing of all types. 
Our success and veputation have been achieved 
by solving other people's power probiems, 


Single Reduction Mill 
Gears up to 20,000 HP. 


a ake 
pugeeerremenenenn FE 





Example of Breaking Down Mill 
drive with high speed fiy wheel. 























Rolling Mill Pinions up to 5 feet diameter 


te POWER PPI Co.,Lrp. 


WEST DRAYTON, MIDDLESEX 


a 9639 
Telephone: - YIEWSLEY 71 (2 lines). 


Telegrams: - “ROC, WEST DRAYTON.” 
LURUUROSBOQUUOAUOUIUINUNSUNNUSOUTOONOOUNOROROSDONDONAROOOEDEDSI 
Port Ta oT EL 
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an annual saving of 


0 ee ee 
g £1000 
4 Output of Plant . 2 on ie a. Z 
Z Factor of Use .. ++ «+ 40 per cent. . 
4 Steam Pressure at Boiler 205 Ib. of ° 
es me per sq. in. 
4 Steam Pressure at Turbine . 190 lb. per sq. in. In y O u r Cc O a I b I ] ] @ 
4 Total Temperature of Steam at ‘Boiler 670° F. y) 
Y Total Temperatureof Steamat Turbine 650° F. 4 Th it li d | f h 
Feed Water Temperature... a) ee ee 
Z Boiler Efficiency.. ‘ .. 75 percent. Z € capl a Ise va ue 0 t € 
Price of Coal delivered to Power Station £1 per ton. 
Z Calorific Value of Coal as Fired .. 12,500B.Th.U.perib. S@V ing, on 15 year s’ life of plant, is 
Z, Rate of Interest on 5 per cent. yj 
Capital and Amortization Fund per annum. 4 


as 


ON RE TE RN Se EEE | Se I I 300 


The steam consumption of the BRUSH-LJUNGSTROM 
‘TURBO -GENERATOR is lower than that of any 
other type—many Generating Stations are saving between 
‘£1000 and £2000 per annum on their coal bills by 
using Brush-Ljungstrom plant. 


Pamphlet 100/0-6a gives further particulars of 
the high efficiency. of rte ee vet 


FALCON WORKS, BRU ISH ‘LOUGHBOROUGH. 
COUELLEDAGENEEUAUELUESOUALAERATOOUETAUUEAACUEAEOEREDUEGAEOEUEEUEEUEUUEUEEUEGEU AED EOUEDESUENEONAOOED ENOL FE L E C TR | Cc AL a NG i NEE | NG Me ne 
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* |) You Can Reduce the Cost of Shunting 


by using the 


JEFFREY 


COMBINATION TROLLEY AND 
ACCUMULATOR LOCOMOTIVE 


for Shipyards, Docks, Factories, Mines and Mills. 








FULL PARTICULARS UPON REQUEST. 


THE JEFFREY MANUFACTURING CO. 


Represented in Great Britain by 


|! HUGH WOOD & Co. LTD. 


65, FENCHURCH STREET, LONDON, EC. 3. 





1386 
td 


Head Office: NEWCASTLE-ON-TYNE. And at MANCHESTER and CARDIFF. 











60 


[SUPPLEMENT page X] 


ENGINEERING. 


[JUNE 27, 1924/h 








2 


TU UU UUM 


IATTUITLUH 


| 


| 
{ 


neo 


HULU UA 


HU 


a 


= cere 


PT 


== smi 


FEU LULL 


COMPRESSORLESS 


SULZER 


TWO-CYCLE DIESEL ENGINE 


NO 
HOT BULB 


NO / 


PRE-HEATING 


NO | / 
IGNITION DEVICE / 


NO / 
/ 


NO 
EXHAUST VALVES / 


ONLY / 
TWO PARTS / / 
CONTROL THE vi 
RUNNING :— / / 
INJECTION VALVE —-—7 . 
FUEL PUMP —-——-——/ 


pen 


/ yy 
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THE SIMPLEST HEAVY OIL ENGINE 
OF THE PERIOD. 





SULZER BROS. 


HAWAII OAT UNNI 


31, BEDFORD SQUARE, LONDON, W.C.1. 
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BRITISH 


EMPIRE EXHIBITION 




















POWER 


TURBO 
AIR COMPRESSORS 





THE LATEST DESIGN 
SEE OUR STAND, AVENUE 8, BAY 7, PALACE OF ENGINEERING 


DANIEL ADAMSON 


and Co., Ltd., DUKINFIELD, :: : MANCHESTER 

















62 [SUPPLEMENT page XI1] ENGINEERING. [JUNE 27, 1924. 








nr emctme 








POLAR pilcseL ENGINES 


IN STANDARD SIZES, 11 t 3000 B.HP., FOR INDUSTRIAL PURPOSES. 





Main Features: 





FUEL CONSUMPTION lower than for any 
other make. For a 1000 B.HP. engine ‘385 Ib. 
per B.HP. per hour is guaranteed. 





RELIABILITY UNEQUALLED. Asan 
example: One plant totalling 1500 B.HP., 
consisting of three engines of the type illus- 
trated, has been working on preheated residual 
oil day and night 93°4°/, of the year, at full 
load; with average load factor over 5 years of 
78:1% and non-stop runs of 725 hours duration. 





am f, 


ns eae my “ 3 parry 
ome! cea et) 


a 
ea g : 


25 YEARS’ EXPERIENCE in the manufacture 


of Diesel engines. Over 80 engines of the 
type and size illustrated have been delivered. 
Over 450,000 B.HP. are in operation. 


ATLAS DIESEL COMPANY LTD., 


‘GRAMS: DIESELMOT, LONDON. 35, SURREY STREET, LONDON, W.C.2. "PHONE: CENTRAL 9067. 









































Surface Planing and 





The finest wood planing 
machine on the _ market, 
All gears machine cut and 
run continuously in oil. 
Safety circular cutterblock 
mounted on ball bearifigs. 


Thoroughly guarded to meet 
the New Home Office 
regulations. 





Important for Engineers ! 





The surfacing table can be arranged to 
cant for taper planing as required in Pattern 


aking. 





Illustrated booklet sent on request. ae 


Wadkin & CoO., Green Lane Works, Leicester. 


Lenden Office :—11, Queen Victeria Street, B.C.4. 
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= ee a : oe jeanne tag, SP sail : From an actual 
5 ” ss _ photograph, 

The illustration above shows the last word in modern dirt moving This combination cuts labour costs to the bone. Every engineer 
machinery—an elevator grader harnessed to a Holt ***Caterpillar” and contractor who has used the Holt **‘ Caterpillar ” Tractor in 

Tractor. The elevator grader is a vast improvement on other conjunction with this machine or self-loading scrapers, has 

forms of dirt shifting machinery, and its efficiency is now rendered expressed surprise at the low cost per cubic yard of dirt shifted. 

available for British contractors, thanks to **‘ Caterpillar” power In fact, modern dirt- moving machinery cannot attainits maximum 

and positive, go-anywhere traction. utility except in conjunction with the **‘ Caterpillar.” 

Caterpillar Tractors, Limited, 
*There is but one “‘ Cater- 36-37 Queen Street, London, E.C. Find out how the 
pillar.’’ The name was Telephone : Central 9153. *** Caterpillar’’ can help 


originated by the Holt you in your next opera- 

Manufacturing Co., and tion. On receipt of details, 

is our exclusive trade we will gladly furnish 
estimate of cost and 
performance booklet. 





~~ a a Tl 














WEMBLEY 
1924 
CONSULT US AT 
BRITISH EMPIRE EXHIBITION 


PALACE OF ENGINEERING 
3rd 4th Avenue, 24th 25th Bay. 


RANSOMES & RAPIER 
MAKERS 
PSWICH 


isk fo Life aProperty Eliminated 


| 
| 
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WATER SUPPLIES. 4 


ARTESIAN BORED TUBE WELLS. 


C. ISLER’S improved system of raising large or small quantities of WATER FROM ANY DEPTH by 
IMPROVED AIR LIFT PUMPS, TURBINE AND DEEP WELL PUMPS, or any other kind of Pump. 








We are the pioneers in this 
country of the Air Lift 
system of raising water. 


We are makers of Improved 
Combined Rotary and Per- 
cussion Drilling Machines 
for Water, Oil, etc. to bore 
to any depth and size. Geological opinions fur. 
The “Cores” illustrated are nished. 

obtained by means of .our 


“Rotary” Shot Drill. Reports and estimates fur- 


nished for any kind of 
Drilling or Pumping Plants 
or Artesian Bored Tube 
Wells for Water Supplies. 


The advantage of the Shot 
Drill over the diamond drill 
and other rotary systems is 
that larger bore-holes can be 
drilled at much less risk and 


cost. 


Deep Well Pumps. 
Perpendicular bore-holes are Turbine Pumps. 
ensured, 
Steam, Electric, Oil and Gas 





Bore-holes 3 inches to 48 





inches diameter. Fy =i Sar : ame it? a ae aa | Plants. 
s :-4 Coo. Ir. "XD. CONTRACTORS TO H.M. WAR 
Cc HK fs As — “ — ae z ° a 4 DEPT., ADMIRALTY, CROWN 
Artesian ell an onsulting Engineers, AGENTS, INDIA OFFICE, &c. 





Artesian Works, Bear Lane, SOUTHWARK STREET, LONDON, S.E. 1. 


Birmingham Branch:—Artesian Works, 58, Summer Row. Leeds Branch :—210, Wellington Street. 
And at Liverpool 1794 


Telegrams - “Isler, London.” 
Telephone - Hop 4460 (3 lines)! 


: 








BRIDGES 
WAGONS 


AND 
STRUCTURAL 
WORK 


OF EVERY 


DESCRIPTION. & cs | 


HEAD, WRIGHTSON & Co. uiitep. 


ENGINEERS, IRONFOUNDERS, é&c., &c., 


THORNABY.on-TEES ano STOCKTON.on-TEES. 
YWP-S 
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IMPROVED SPECIAL FEATURES: 
' LOG BAND MILL Special High Grade 
y Weldless Steel Saw 
ap. Type DI-MV. Pulley Rims and 
| Spokes. 
a Automatic Off-Set. 
Patent Hydraulic 
Variable Feed with 
7 extra wide range. 


Log Carriage con- 
structed with either 
Wood or All-Steel 
Framing ; and with 
wire-rope or rack 
feed. 


fur- 

of 
ants 
"ube 





: We are Exhibiting at 

BS Tue MACHINE TOOL anv 

ENGINEERING EXHIBITION, 

OtyrmP14 - September 5-27. 
Stand No. 54. 








Constructed with 6,7, or 8 feet dia. Saw Pulleys mounted in Extra Heavy Double Row Ball Bearings. 


= || THOS. ROBINSON & SON, Ltd. ROTIDALE 


swt LONDON: Abbey House, 2, Victoria Street, Westminster, 5.W.1. 











Saotoel ema wn 
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.\ TOTALLY ENCLOSED 


GEAR UNITS 
FOR EVERY PURPOSE. 


DBS GEAR UNITS have precision 
generated double helical teeth 
cut from the solid in one piece, 
ensuring smooth positive driving. 












Illustration shows 
DBS Single Reduction Gear 


(cover removed) for Tube Mill- We have supplied some of the 

Drwe—fitted with Michell Journal 
Bearings and Forced — Lubrication largest and most successful gear 
installations in the World, and 


the advice and experience of our 
technical and research staff is at 





DBS GEARS have a sound reputation for your disposal. 

efficiency and reliability, and the confidence : 

placed in them by world-wide users is an SEND US YOUR. ENQUIRIES. 
excellent indication of their absolute 


dependability. ” N 
TEETH CUT IN YOUR BLANKS, 4 DAVID ) BROWN D S| 8 SONS. vo 


OR COMPLETE TOTALLY EN-.: OCKWOOD 
CLOSEDGEARSIN ANY MATERIAL, , 
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“THE LANCASTER RM. 


STEAM TRAPS 


Simple, Reliable, Economical, Efficient. 








All sizes from iin. to 3in. kept in stock, and for all 
pressures from 2Ilbs. to 350 lbs. Designed to dis- 
charge water with minimum waste of heat. 
Over 120,000 sold. 


METALLIC PACKINGS 


For -Piston Rods and Valve Spindles. 


























Suitable for all Pressures, Speeds and Superheats. 


DESCRIPTIVE CIRCULAR Post FREE ON APPLICATION. 








Exhibiting at the British Empire Exhibition, 
STAND NO. 33, 7th Avenue, Bay 5 and 6. 


LANCASTER & TONGE, Ltd., Engineers, PENDLETON, MANCHESTER. 


. opm , _ Sole makers of ‘‘ The Lancaster’’ Steam Traps, Steam Dryers, Pistons ° 
TELEGRAMS: ‘“ Pistons, Manchester.” Piston Rings, and Machine Moulded Wheels. * oig9 ‘TELEPHONE; 794 Pendleton. 
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‘Brown 


and 


Sharpe” 




















Results that will meet competition 


can only be got from machines giving Automatic 
an accurate product plus a high and S 

; regular output. crew 
Brown & Sharpe machines are capable Machines 


of working 'to limits of ‘oo005 in. 
are 


The Screw Machine booklet describes 


the many advantages of these machines. Pre-eminent. 


Write now for a copy. 


Sole Agents :— 
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STEEL FRAMED 
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! BUILDINGS, 
| | Sir fA ROOFS. GIRDERS. = WN 
EF BRIDCES. STEEL CHIMNEYS. 
—————— a sencet PRESSED STEELWORK. jjé (Sspppsnnosoomss\/4onoecoomcommsoooco XN 
H! HOPPERS. TELPHER TRACKS. CONVEYORS & ELEVATORS. SCREENING PLANT. )} 
| CASTINGS, FORGINCS, ETC. ANNEALING & REHEATING FURNACES. CHARGING & DISCHARGING MACHINES FOR FURNACES. 
‘=a GIBBONS BROS, LTD. == 
9 09 

















S 
LONDON DIBDALE WORKS, DUDLEY, WORCS. © ,éisourne 


Yelephone 2450 DUDLEY (s Lines) Yelegraphic Address * GIBBONS LOWER GORNAL -" 





JCTURAL STEELWORK 

















































































MARINE ENGINES & BOILERS, 
WEIR PUMPS, WINCHES. 


Generating Sets, Electric Fans, 
STEERING GEAR. TANKS. 
Plates, Planking. 


MACHINE TOOLS. 


PALACE OF ENGINEERING, 
STAND NO: 189, 















&vonues Ttand 2. Bays 23-24. CRANES. 
BRITISN EMPIRE EXHIBITION 
WEMBLEY, LOCOMOTIVES. 
















RAILS and Accessories. 


Non-ferrous METALS. 


OLD WORKS. AND OBSOLETE PLANT DISMANTLED. 
Lonpon OrFiceE: 18, BILLITER STREET, E.C. 3. -_ 





CONTRACTORS’ PLANT. 


STRUCTURAL STEELWORK. | 
SCRAP IRON & STEEL. | 
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THE “KENT” UNIFORM METER 


The ever-increasing demand for the 
“Kent” “ Uniform” Meter since it was 
first introduced some thirty-four years 
ago, is convincing testimony of its 
satisfactory performance not only on 
heavy and continuous flows, but where 
intermittent and small flows are also 
to be measured. 
























It is manufactured in all regular 
sizes up to 6 in. inlet diameter, and is 
adaptable for measurement of liquids 
of any kind. 


Large stocks kept. 


















British Empire Exhibition, - 
Palace of Engineering, 
Stand No. 180, Avenue 1-2. 
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=n POUT TULL LAMA UMMM CUCM TCU TUTTO UT KATTCI TE 
- You will find 
: Palace of ... At Wembley — 
S Engineering . ) = 
= Stand No 142 There is a “ Sirocco”” Fan for every purpose for which a = 
= 2 Fan can be employed and examples of a wide range of = 
= Exhibition a these Fans can be seen on our Stand. = 
= Colliery pcos The Exhibition Colliery is ventilated by a full size = 
= Exhibition ‘‘ Sirocco” Mine Fan of the Double Inlet Type. = 
= Power jet The Draught for the Boilers in the Exhibition Power 2 
= House is furnished by ‘‘ Sirocco” Fans. z 
= Ulster > A scale model of a “ Sirocco” Mine Fan is on view in = 
= Pavilion .... the Ulster Pavilion. = 
_ DAVIDSON & CO., LIMITED, — 
= Sirocco Engineering Works, Z 
= LONDON. BIRMINGHAM. GLASGOW. NEWCASTLE z 
= MANCHESTER. CARDIFF. BELF AST. BRISTOL. - ON - TYNE. - 2 
SiN PUL MGT ULM UU SMV TUUTU TTT Cn a 
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BUYERS AND SELLERS OF 


CRAP 


ALSO :— RAILS, 














POINTS, 
eressines. 
| PERS 
7 cRMe: ae? Se a of WACONS AND ‘TIMBER 
DISMANTLERS AND .. 
— SHIPBREAKERS. . 
= == 
7 ZS eee 
jiae ——s"~" 
1951 


























“Sentinel” Air Compressors 


These were the original vertical enclosed self- 


lubricating machines and were an immediate 
success, being accepted by the British Admiralty 


and at least 80 per cent. of the Shipbuilding Concerns 
in the country, solely on their own merits. Units up 
to 10,000 cub. ft. capacity have been supplied for 
general Colliery Service, and the present pattern 
stiil easily leads for durability, efficiency and reliability. 


No. 15. Air Catalogue free on application. 


“Sentinel ” Ash Hoists 
“Sentinel ” Steering Gears 


“ Sentinel ” Valves 
(Made at Sentinel Valve Works, Worcester) 





Steam Driven Compressor. Capacity 5000 cu. ft. per minute. 


ALLEY & MACLELLAN, LTD. 


Sentinel Works, - =- GLASGOW. ua 
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GENERAL & ELECTRICAL ENGINEERS & BOILERMAKERS. 


WATERTUBE BOILERS. 
“WOODESON’S” 


Telegrams: CYCLOPS, GATESHEAD. 
Telephone Nes.: GATESHEAD 773 (4 lines). 


CODES :— 





CLARKE, CHAPMAN & CO., Lto., 


VICTORIA WORKS, GATESHEAD. 











SPECIAL FEATURES: 


Maximum ease of access for 
examination and cleaning. 


All heating tubes straight 
and of equal length. 


Maximum steam _ release 








PATIENTS 
areas. 
FOR ALL DUTIES. Good Combustion and 
Circulation. 


Ease in erection. 
Large steam space. 


2072 


A. B. C, 4th, 5th & 6th Editions, A.1., 


LONDON OFFICE: 
Engineering, 1st & 2nd Editions, 1 16, Fenchurch Street, E.C. 3. 
Lieber’s, Broomhall’s, Moreing & Nell’s, Watkins, 


Western Union, Marconi International, Two enidaniin Patent Water Tube Bollers In course Telegrams—“ Cyclops, Fen, London.” 





















Bentley’s Complete Phrase Code, and Private. of erection. 
sma ed 
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First introduced in 1910, LANCASHIRE Self- 
Starting Synchronous Motors are the pioneers of 
their type in this country, and 14 years’ accumu- 
lated experience of a large number of installations, 


from 50 up to 1000 K.V.A., is at your service. 




























ORD 


SELF-STARTING 


SYNCHRONOUS 









) suinsvoNv 





















MOTORS ¢@ 
utara and become familiar wi i improve the power Factor [& 
oe aber TE ng rene while Driving Useful Load. (& 









No skilled attention is required. They start 
up like ordinary induction motors and _ pull 
themselves into synchronism. 


sie LANCASHIRE ranacea8 
Se" CRYPTO con, 









sulnsvoNw 




















See our Exhibits at our 
in the 


Nae 





Trafford Park, MANCHESTER. — Willesden, LONDON, N.W.10. . . Stand 
Tel. : 920 t0 925 Trafford Park. —  Tel.: 2240 Willesden (4 lines). mts EN iierm Palace of Engineering, 
Tele. : “Ironclad, Manchester.”’ Tele. :“ Commutator, Harles, London.” jee Bays - - - 19 aE 
LONDON OFFICE AND EXPORT DEPT. : 28, VICTORIA ST., S.W.1. BRITISH EMPIRE 
EXHIBITION, 1924. 





Cables: Unrormer, Sowsest, Lonpon.— 
Codes : A.B.C., sth Ed,: B.E.A.M.A.: Bentigy's: WesTeRN Union: Private 


; &) LANCASHIRE. a Ce Crypto -® LANCASHIRE. «. fe GS Gupte... 




















$45) “oid ip: 





4a yar if 
ACP APS lo. 
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NVALUABLE TO ALL 
COMPRESSED AIR USERS, 


A 72-page catalogue which 1s more 
than a catalogue. 
 teiees catalogue should be in the hands of all com- 


pressed air users. Not only does it contain particulars 
of a comprehensive range of air compressors from 5 to 
1200 cubic feet capacity, but many useful tables and 
statistics and much general information ina concise form. 
BROOMWADE air-compressors have won for themselves 
a premier position. They rank as the most commercially 
efficient compressors manufactured. There is a type 
and size for almost every conceivable purpose including 
portable machines, 


Drop a line for this catalogue now. 




















MEET US 
AT 

WEMBLEY. SS 

: ; BRITISH EMPIRE 

also makers oO EXHIBITION 1924 

MICHELL 
. SEE OUR EXHIBIT 
TYPE D THRUST PALACE OF ENGIN- 

BEARINGS. EERING, STAND 303. 1286 


AVENUE 3, BAY 31- 


Four Cylinder Compressors 
WITH VECHANICALLY OFSRATER SUCTION VALVES 


BROOM & WADE, LTD., HIGH WYCOMBE. 


CaMPBELL 


Coto Starting VerticaL Oi Eneines. 


The First 
Vertical Oil Engine 


of the Solid Injection Cold Starting 
Type to be put on the Market. 























it Runs on the Lowest Grade 
Fuel Oils of 0:96 S.G. 


CONSUMPTION 0-43 Lb. Per B.HP. HOUR. 
STANDARD SIZES 70 to 650 
B.HP. 


THE LARGER SIZES ARE 
Buitt WiTH CROSSHEADS 
AND SLIPPER GUIDES. 





500 B.HP. Engine with Crossheads and Guides, driving Alternator running in parallel. 


THE CAMPBELL GAS ENGINE Company, Ltp., HALIFAX, ENGLAND. 


CALCUTTA: C3, CLIVE BUILDINGS. 1807 





LONDON: 73A, QUEEN VICTORIA STREET, E.C. 4. GLASGOW: 19, WATERLOO STREET, 











72 [SUPPLEMENT page XXII] ENGINEERING. [JUNE 27, 1924. 


DUNCAN STEWART & CO., 
London Road Iron Works, GLASGOW.  -as.se=:- 


Sole Manufacturers of 


THE ‘“MAUSS” PATENT . 


CENTRIFUGAL SEPARATOR 


Removing Suspended Solids from 
Liquids by Decantation. 











TD. 





Continuous Running. 








Automatic Separation and Dis- 
charge of Liquid and Mud. 





No Attention Required. 






































Small Power Consumption. LIQUID DECANTING, MUD DISCHARGING. 
L 
mA 
= 66 C 7 e 3 = 
: haplin ra 
E hes : 
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ee rit nas ie yee” ve = 
_ ENGINEERING SHOPS, [QRS E 
= SHIPYARDS, he Pg = 
= RAILWAYS, are 7 - 
_ and = 
- DOCKS. : 
= View of Electric Mono-rail Crane in course of construction inour Works. @ . 2 
eT 
_ ALEX. CHAPLIN & CO., LTD., Govan, GLasaow. E 
eT inn nt ts 
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CAMMELL LAIRD & CO., L™. Sheffield. 


LONDON OFFICE: 3, Central Buildings, Westminster, S.W. 











cs” a tn ee % ae 5 
ca cid nes as RR I 


RAILS, FISHPLATES, ~ 
SOLEPLATES, && = 
DOME & BOILER 
“ANGLE RINGS, 
WHEEL CENTRES. 
LOCO CASTINGS. 
“ABT” RACK RLY. 
NICKEL CHROME STEEL =" 
on COUPLINGS, 7 
HIGH SPEED STEEL, ~~ 
TOOL STEEL, | 
FILES & RASPS, > 








STEEL CASTINGS FOR HYDRAULIC WHEEL PRESS TOTAL Weianr, 197 Tons. 








s 


39 








TYRES, AXLES, SPRINGS ann BUFFERS. 





























l 


SQUEEGEE ERS ed 























SPANNERS. 


Single and Double-Ended. All sizes up to 2" supplied from stock. 
SPECIAL SPANNERS made for following trades :— 








ENGINEERING AGRICULTURAL IMPLEMENTS 
SHIPBUILDING RAILWAY PERMANENT WAYS 
CONSTRUCTIONAL MACHINE TOOLS 

BRIDGE BUILDINGS | LOCOMOTIVES 


MOTOR CARS AND LORRIES | 


ARMSTRONG, STEVENS & SON, LTD., ciamincHam. 


WorKs:—WILLENHALL., 


WATER DEPARTMENTS 


eT prea 
PRICES QUOTED ON APPLICATION. 








A psi sae 
25r eames oom ee cnet 
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comarca =—s.«sCFA. & W. DALGLISH, GEARS MACHINE CUT 


WEST OF 
SCOTLAND BOILER 
WORKS, 


Pollokshawe, 


CLASCOW. 


MARINE, 
DEYBAOK, 
LOCOMOTIVE and 
MULTITUBULAR 
BOILERS. 


ALL SZEB8. 


MADE BY THE 
MOST 
ImPRoveD 128 ® 
MACHINERY: 





OR MOULDED 
FOR ANY POWER 


OR DUTY, 


SEE NEXT 
WEEK’S 
ADVERT, 








=a 3 2078 


LLEWELLAN’S MACHINE CO, ‘Bristol, ENG. 











OUR 
SPECIALITY. 








FOR ALL 
STEAM 
PURPOSES 


A. COCKBURN : Co. 


THISTLE VALVE WORKS. GATESIDE STREET. 
GUhUOASGOW. = 





LIDGERWOOD 


CABLEWAYS. 
MINE HOISTS. 








E LIDGERWOOD, eae 1S. LONDON WALL 
i LONDON. WINCHES. 6192, 7422. 


PILE DRIVERS. 
DERRICKS. 


LIDGERWOOD. 


FRIARS HOUSE, NEW BROAD STREET, LONDON, E.C. 2. 
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PTS 


a 








BRITISH EMPIRE 
EXHIBITION, 1924. 
See our Exhibit in 
the Blectrical and 
Allied 

Section. 


LANCASHIRE 


WATER . " TUBE 
BOILERS. © 


Stock boilers 
ready for 
immediate 

delivery, 
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LIMITED 


MANCHESTER 


ENGINE BUILDERS and BOILER MAKERS, 
Telephone 6312 Central. 


London Office: 120, Mansion House Chambers, 11, Queen Victoria Street, H.C. 4. 


Standard Lancashire Bouier. 
Multiple-fiow Steam Superheaters. 
Boller fittings with “* Magnam "’ working 
faces. 








—— 
— 


OXYGEN HYDROGEN CELLS. 








A 
KNOWLES Safe 
TYPE CELL Durable 
specially Highly 
designed Efficient 
for works and 
requiring’ Flexible 
small in 
quantities Operation. 
of gas. 





Battery of Feur Cells. 


THE INTERNATIONAL ELECTROLYTIC PLANT CO., LTD. 


SCOTLAND. 











New Crane Street, Cheste: 1769 











OVERHEAD 
ELECTRIC 
CRANES. 


te a: 


ALL TYPES 







OVERHEAD 
HAND 
CRANES. 





LOCO 
STEAM 
CRANES. - 


JOHN GRIEVE & co, 


MOTHERWELL, 














MACHINE 
CUT 
WHEELS. 


WORM AND SPUR 
REDUCING GEARS, 


The REID GEAR 60. 


LINWOOD, 


gear PAISLEY. 




























| 





r 


VER 
ITY, 


EEK’S 
VERT, 
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JOHN OAKEYéSONS,L: 


GENUINE EMERY, EMERY WHEELS :... 
EMERY CLOTH, Fer all Purposes. 
Vuingin Mis, GLASS & FLINT PAPERS, 


WESTMINSTER BRIDGE ROAD, 


LONDON, S.E.1. BLACK LEAD, &c. 


slaiesensceiehiate 














9) Our exhibit merely 
emphasises the world- 
famous advantages of 


our belting. We recommend 

, it with confidence for use 

wherever belting is employed, 

and shall take pleasure in advis- 

ing you as to the most suitable 
one for your specific need. 





(Patented) 
is of one grade only, highest in quality. Bring your traismission 
problems to our stand and let us give you the benefit of our wide 
experience 
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GUEST & CHRIMES, L™: 


Ro TeEeR BA ™. 
LONDON OFFICE: 4 & 5, ADAM STREET, ADELPHI, W.C.2. 

















CHRIMES’ FAN WATER METER 





Special Features :— 


ACCURACY. 
SMALL LOSS OF HEAD. 
DURABILITY. 
LOW PRICE. 


Also Makers of 
SLUICE VALVES 
























AND 
ALL KINDS OF 
WATERWORKS 
FITTINGS. 
ALL WATER SUPPLIED TO THE 
EMPIRE EXHIBITION IS MEASURED AND CONTROLLED BY 
GUEST & CHRIMES’ TURBINE METERS AND SLUICE VALVES, 2054 








STAND No. 168, AVENUE 3, BAY 4 and 5, PALACE OF ENGINEERING. 














SPENCER- HOPWOOD 


(Registered Trade Mark). 


ae 


STEAM BOILERS 


Are Up to 
Used 5,000 Ibs. 
All Over Per Hour 
The World Evaporation. 





British Patents 185,626; 190,853; ete. 


Ten Advantages 
Over All Other Vertical Boilers. 


1, Full Steam Pressure from Cold Water in 30 Minutes. 

2. Higher Efficiency. 6. Longer Life. 

3. More Portable. 7. Lower Maintenance Costs. 

4. 33% Overload Capacity. 8. Flue only 5-feet High. 

5. More Accessible for 9. Higher Evaporation for 
Cleaning. Size. 


10. Greater Heating Surface for Size. 


SPENCER-BONECOURT, Ltd. 


Engineers and Boilermakers, 


Parliament Mansions, Victoria St.,London,S.W.1 
WORKS: 1994 
HITCHIN, HtRTS. T aaa 


"Phone: A eleg 
Bonecourt, Phone, London, 


Victoria 2802-3. 














HIGGINBOTTOM « MANNOCK, L”. 


Crown Iron Works, West Gorton, MANCHESTER. 


Telegrams :—CROWN, GORTONBROOK. 





Winches, 
Transporters, Hauling Machinery and Hand Cranes, 
Hand and Power Runways, Pulley Blocks. 


Electric Cranes, ‘Hoists, Capstans, Traversers, 
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WROUGHT STEEL VALVES 
and BOILER MOUNTINGS 








(GRAYS’ PATENTS) 
FOR THE HIGHEST TEMPERATURES AND PRESSURES 
EVERY VALVE 
INSPECTED, TESTED AND GUARANTEED 


BY 
THE BRITISH ENGINE, BOILER & ELECTRICAL INSURANCE CO., LTD. 





What th On Show 
at the 
at the 
Engineering BRITISH 
World has . 
EXHIBITION, 
been STAND No. 204, 
ee AVENUE I, 
walting BAY 25, 
Palace 
Fer. oi yitl is of Engineering. 
paar ge - —_ 
. tir r t 
FVERY Engineer + se Melon 0-9 
should see for mm Tj ness _ throughout, 
himself these won- fiy\_ : pregeres light, 
derful new valves. | yet sesamiae 
, a ibl 
which mark the most ~ obtain i _ ene 
ror ae fonts 
ane 8 ves 
reached in high class superior to all other 
valve design and makes, the chief 
manufacture. | advantages being as 
~, eke follows :— 
(1) The bodie onstructed of wrought steel throughout, therefore exceptionally strong and able 


to withetant the heaviest shocks ‘without < danger of fracture. Further, being of wrought steel, it 
is absolutely free from flaws, cavities, etc., so frequently found in castings, and, at the same time, 
re Ee es light. 

(2) a seatings are manufactured of VICROMETAL, _— ed on test to have a life twice as long as 
any other alloy now being used. These seatings are autogenously atthe to the detachable 
eee eves and discs, entirely eliminating the troubles that have hitherto been experienced through 

cages from screwed and pressed in seats. 

(3) bs we ony Valve seatings do not uy aon because — are not — to the body in the usual 

The 


patent g stachable sleeves permit the seatings to remain unaffected when expansion 
of Gen. bar tanks pias 
(4 Be ben a pew nted design of vative it is not necessary Ne fhe ve a detach ee cover, as the internal 
g parts can be easly wt d or widen igh the inlet or outlet of "the v valve, 
(5) Our patented deta chable ies $s to which — cating a € autogenously unite oe rmit all testing 
id egrinding of valve s Igs to o exe ~ ide aes alve body. a most valuable 
— vantage, as all parts are e = ed dur oe est. 'No other design of valve co stains this patented 


feature unique to Victory Malve 


(6) EVERY VALVE IS INSPECTED TESTED 
BRITISH ENGINE, BOILER and ELECTRICAL “INSURANCE co 


VICTORY VALVES L” 


ADSWOOD STOCKPORT : ENGLAND. 


and Sg pled BY THE 
, LTD. 





Tel.—3379 STOCKPORT. 'Grams—“VICVALVES, STOCKPORT." Cable Code—A.B.C.5th Edition. 


Aleve) a4 


_WROUGHT STEEL VALVES 
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DAVID AULD & SONS, Lu Ln 


WHITEVALE FOUNDRY, 
GLASGOW. 


g  AULD'S PATENT 


* QUITETITE” 
REDUCING VALVES 


ENSURE 


SIMPLICITY 
ACCURACY 
RELIABILITY 
DURABILITY 











TeLgarams—Repucina GLasaew. 


’ 
oo 





— (Uuiiie 


~—-—-——_--_—_ 
kbdacdetdd ids thdaass 
* . 





ALSO SPECIALISTS IN 


EQUILIBRIUM * EMERGENCY STOP VALVES 
FULL BORE SAFETY VALVES, Ere. 


SPECIFY— 


“AULD’S” VALVES. 











STEAM LAUNDRY 
MACHINERY. 





Complete plants or single Machines quoted for Home 
and Overseas Laundries. 


30 YEARS’ EXPERIENCE. 
D. & J. TULLIS, LTD., 


Steam Laundry Engineering Specialists, 
CLYDEBANK, N.B. 























N 
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We are happy to send—— 
ON APPROVAL unconditionally 


either type——but strongly recommend the 
GRAVITY LOWERING as a real TIME SAVER. 






Obey started together 
lowering equal loads 












hi i 
SURELY! us 
The 4 
rest 
is 
obvious. 
















H. WHARTON, Lrp.. 


REDprsH Stockport. ” 














LEDGMENT 


Weer TAGE by stage the world acknow- 
IN ledges the superiority of the Parkinson 
he, A.C. Motor. First with the commence- 

ment of the factory in this country, 
next with its duplication in Australia, and 
now with the completion of our sales service 
organisation throughout the British Empire. 


More than 60,000 Parkinson Motors 
are functioning in every part of the world, 
and whenever the user of a Parkinson Motor 
extends, he adds to his plant more Parkinson 
Motors. That is acknowledgment. 





Behind the production of the Parkinson 
Machines there has ever been the desire to 
produce an electric motor as near perfection 
as it is humanly possible to make it at a 
price competing with inferior machines. We 
have done this. 


Our works have become the largest in the 
world solely devoted to the manufacture 
of A.C. machines. 


SIMPLE, RELIABLE, THOROUGH THROUGHOUT. 


Fg A Parks 


GUISELEY 
LEEDS 









BRANCHES :— 


LONDON :—39, Victoria Street, S.W. 1. GLASGOW :—69, St. 

Vincent Street, MANCHESTER :—20, St, Annes Square, 

NOTTINGHAM :—4, Arundel Street, BIRMINGHAM :—Grenville 

Bldgs., 12, Cherry Street, NEWCASTLE-ON-TY NE :—13, Bruns- 

wick Place. CARDIFF .—Atlantic’ House, St. Mary Street. 

Also at Amsterdam, Brussels, Invercargill, Buenos Ayres, Melbourne, 
Sydney, Perth,W.A., Bombay and Shanghai. 
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Electric Ligh : 
Arlo Lig ting and Power . eagpens I Irrigation Works 


¢ Works. 
ther Factories. 








hem cal Woe 
ih Tin and Usoper Mines. 
Pumping Ststiocs. br 


Spt jin, 


s. 
ber Plantations. 
ea Plantations. 


The Premier multi-cylinder engines, while being 
suitable for all industrial purposes, are particularly 
adapted for coupling to electric generators. Their 
cyclic irregularity is so small that they will drive 
direct-coupled alternating current generators in 
parallel. They are very accessible, and letters from 
users in many countries testify to their reliability. 


| 
| 
| 
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British Empire 
Exhibition, 1924 


Palace of Engineering. 
AVENUE 13. BAYS 5, 6 and 7. 
See 


The Condensate 
which has created 
sensation in Britain an 


Pump 
ulte a 


U.S.A. 


MWC? 3054. 











SOUT Ts, 


ENGINEERS GLASGOW. 


SCOTLAND STREET, 
LONDON .OFFICE: Mirrlees. House, 7, Grosvenor Gardens, S.W. 1. 
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Investigate 
the Advantages 
and Efficiency 

of 
Chain Gearing. 





The comprehensive contents of our Book 
‘* Power Transmission by Chain,” particulars of 


. which are given below, has been compiled from 
f © * our long experience in the manufacture of driv- 





ing chains and their application for Engineering 
purposes, 


In view, however, of the considerable time and 
expense involved in the production of this 90- 
page treatise on chain gearing, its distribution 
is confined to applications received from 
engineers and firms or their responsible officials only, to whom we shall be 
pleased to forward a copy post free on request. 

Prompt attention to applications will be greatly facilitated if applicants will 
kindly frame their requests on business letter paper, mentioning 


«« Engineering.” 
CONTENTS : 


Advantages and Efficiency of Chain Gearing - 
Development of Chains—Types of Chain—The Case for “Chain 
Gearing—Efficiency—Positive Action—Elasticity—Elimination of 
Friction—Unfavourable Working Conditions—Smooth Running— 
Saving of Space—Economy. 


Roller’ Chain, Description of - - - - = é 4 
Inverted Tooth Type Chain, Description of - - - - 


Points for Consideration when Incorporating Chain Gearing - 
Horse Power and Chain Speeds—Centrifugal and Catenary Loads 
—Safety Factors and Joint Pressure—Relative Position of Shafts— 
Adjustment of Centres—Adjustment on Vertical Drives—Direction 
of Rotation—Shaft Centre Distance—Size of Chain Wheels—End 
Play on Shafts—Irregular Loads—Chain Driven Feeds on Automatics. 


Some Applications of ‘‘Brampton’’ Chain Gearing - - 


Formulz - 
Safety Factor—Working Load—Driving” Load—Catenary Load 
—Centrifugal Load—Pitch Line Diameter—Length of Chain— 
Clearances. 


Data - - - - - 
Gear Ration— Chain Speed—Centre Distance “between Shafts— 
Normal Maximum Joint Pressure. 


Chain Wheels” - 
Accuracy of Wheels—Spring Cushion Wheels—C onstruction of 
Spring Cushion Wheels—Requirements in Wheel Design and Sizes— 
Materials for Chain Wheels—Machining Customers’ Own Blanks— 
Formule for Chain Wheel Sizes and Profiles—Milling Cutters for 
Teeth of Chain Wheels—Pitch Line Diameters. 


Chain Gearing for Auxiliary Drives on Internal Combustion 
Engines and Automobiles - - 
Disadvantages of Toothed Gearing—Advantages “of Chain Gearing 
Adaptability of Chain Drive to Engine Design—Non-adjustable 
Drives—Adjustable Drives—Engagement of Chain on Wheels— 
Lubrication—Type of Chain. 


Chain Gearing for Commercial Motor Vehicles - - - . 


Installation of Chain Gearing - 
Importance of Accuracy-—Alignment of "Wheels—End Play on 
Shafts—Tension on Chains. 


Lengthening and Shortening of Chains - - - - - 























Maintenance : - - - - - ‘ : 
Lubricating and Cleaning—Inspection—Renewal of Chains. 
Chain Cases - . - . ~ - - - - . 











We shall be pleased. to have an p apveremaly to further discuss the advantages, 
efficiency, and reasonable initial Chain Gea: with you. No 
obligation will be entailed by asking. tx edrther information and estimates. 


BRAMPTON BROTHERS LTD., 
Oliver Street. BIRMINGHAM. 


1739 
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peeding-up 


Production 


RODUCING more, 
and better, com- 
ponents per 
machine-hour is a 

problem of perennial in- 
terest to manufacturers. 


The simplest, quickest, 
and most economical 
way of accomplishing 


WE ARE this is by using .better 


EXHIBITING AS 








tools. 


To those who have not 
yet tried B.S.A. Tools 
we suggest that here is 
a very definite oppor- 
tunity to speed up pro- 
duction and get better 
results. 


‘SA Toois 


Full particulars and prices from 


B.S.A. TOOLS, LTD., Sparkbrook, Birmingham, 


BURTON, 


Twist Drills, 


GRIFFITHS & Co., Ltd., 64-70, Vauxhall Bridge 
Road, S.W.1, or LOCAL STOCKISTS. 
1007 
B.S.A. Tools include: 
Milling Cutters, Reamers, Taps, Dies, Screwing Sets, 


Chucks, Sleeves, Sockets, Spanners, Special Equipment and Machines. 
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SUPERHEATER Units LIMITED, 
UNIT WORKS, 


SWANSEA. 











We make a speciality of High Pressure Steam Pipe 
Work from Solid Drawn Weldless Steel Tubes in 
all Sizes. 








We carry Large Stocks of Tubes, and can guarantee 
Prompt Deliveries. 








1658 
Codes : 
A,B.C. and Bentley's. 


Telegrams : 
Superunits, Swansea. 















PATERSON WATER SOFTENER. 


BOILER FEED ECONOMY. 


URE WATER for boiler feed is essential for economi- 
cal and efficient steam raising. It prevents all scaling 
and priming troubles, reduces coal- consumption, and 
prolongs the life of the boiler. 


Paterson Water Softeners 





Paterson Oil Eliminators 





PATERSON ENGINEERING CO., LTD., 
21, WINDSOR HOUSE, KINGSWAY, W.C. 2 


1582 
DOT POUBRSEN TESS Reehd ObIAd HI FH 
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A step in front 
of “step-by-step.” 


LLautomatictelephones 

A use relays, but the 

“Relay” is the only 

j=}: one which employs no step- 

| i by-step or other electro- 
mechanical switchgear. 

All operations in the exchange—circuit hunting, 

connecting and ringing are performed by means 

of relays which operate with a positive, sparkless, 

noiseless action. 


The system requires neither oiling nor cleaning. 
It is impervious to dust, heat, etc. 


lL | 

















YS SMT SM SMM 


“RELAY” P.A.X. AT WEMBLEY. 


HE switchboard on, Stand S$ 778, in the Building 
Section, Palace of Industry, which links up the 
entire Exhibition is a ‘ Relay” installation. See 
also the “Relay” demonstrated on Stand 118, 
Avenue 14, Bays 11-12, Palace of Engineering. 








LSM SLL SLU 


VWs LM, 


(MLL 








Write for Booklet No. 37 which describes (with diagrams) 
the fundamental principles and features of the “‘ Relay ” 
Automatic Telephone System for Private and Public 
Exchange lines. 


S Shae “RELAY” 
4 = AUTOMATIC TELEPHONE CO., LTD., 
SN ’~ Marconi House, Strand, London, W.C. 2. 











STEEL CASTINGS 


By Siemens-Martin and Crucible Processes of every description. 


TO PASS ADMIRALTY, LLOYD'S, BOARD 
OF TRADE OR BUREAU VERITAS TESTS 




















CASTINGS for Railways, Shipbuilding 
Yards, Engine Works, Rolling Mills, 
lron & Bridge Works, Hydraulic and 
Electrical Machinery, Mining, River 
Dredging, Excavating Work. 





SPECIALITIES— 
Tooth Wheels and Pinions used in 


connection with Cranes, Winches, 
Capstans, &c. 


Cast-Steel Anchor Heads and 
Dredger Buckets Fit up Complete. 


On Admiralty 


and War Office 
Lists. 


Telegrams— 
“WELLINGTON, 
MIDDLESBRO'.” 





Cast-Steel Rivetter Body. Total Weight 11 Tons. 


W. SHAW & CO., Lid., "Zui?" mippLesprovad. 


London Office : 90, Cannon Street, B,C. 4: | + | Representative: AvH.SHARPR&Co. 


Office for Manchester and Birmingham Districts: 12, Exchange Street, Manchester. 
‘a Representative: THOS. F. W. DIXON, 


G@lasgew Office : 4, West George Street, Glasgow. - Representatives: A. C. LOCKE and J.G. McONIB. 
Agent for Leeds and District : G. @. 8. GRUNDY, 24, Basinghall Street, Leeds. 
Agent for Durham and Northumberland: G@. NELSON, 109, Pilgrim Street, Newcastle-on-Tyn¢. 
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SW EDISH 
CHARCOAL STEEL. 


BEST ACID SIEMENS MARTIN AND _ BESSEMER. 
HIGHEST QUALITY TOOL STEEL. 








TUNGSTEN AND CHROME 


MAGNET STEEL. 


“MUNKFORS” 
COLD ROLLED STEEL 


UNTEMPERED 
AND 
HARDENED, TEMPERED AND POLISHED, 














GENUINE 


ANTI-MAGNETIC IRON 


FOR STAMPING, PRESSING, CORES AND POLE-PIECES. 








UDDEHOLM GENERAL AGENCIES Lt. 


111, NEW STREET, BIRMINGHAM. 2000 


*PHONE: MIDLAND 2810. ’GRAMS: ‘‘ UDDEHOLM,”’ BIRMINGHAM. 

















Anglo-American Oil Mill. 














0. 


RD 


DIE CASTI NGS 


| - We have a modern plant fully equipped \Q@ 
| / __ with up-to-date machinery aw of un- \@ 
y/ dertaking every class of DIE CASTING. \2 
It is an established fact, not merely an adver- 
tising claim, that Die castings are now the most 
economical method of Production. 
We can show you how to obtain this economy for 
your standard products. ‘ 
Every Die Casting is absolutely accurate, interchange- 
able, and has a dead smooth finish. 
One operation only is needed to produce a finished 
% Die Casting. Contrast this with the usual series : 
a Casting, Turning, Milling, Fitting, etc. 


—\ FRY’S METAL FOUNDRY, 
iN 25-42, Holland Street, Blackfriars, London, S.E.1. Je 


Telegrams : ‘* Frymetalos, Sedist, London,” 
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BRITISH EMPIRE 
EXHIBITION 


Stand 7—Avenue 7—Bays 20 and 21. 
PALACE OF ENGINEERING. 








Our Exhibits comprise :— 
ELECTRIC MOTORS. INDUSTRIAL ELEC. TRUCK. 
MAGNETIC TRANSMISSION GEAR. 
TURBINE DYNAMO. TURBINE DRIVEN BLOWER. 
CARTRIDGE MAKING MACHINERY. 
BOLT, STUD AND RIVET MAKING MACHINERY. 
OIL MILL MACHINERY. CHOCOLATE MACHINERY. 
TEXTILE MACHINERY. 





GREENWOOD @ BATLEY, LTD., 


ALBION WORKS, 
LEEDS. 




















300 K.W. Mixed Pressure Turbine Dynamo. 


2188 
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“WELDED TANKS 


For 
Transport & Storage 
of Spirit, Oil Fuel, 
etc. Chemical 
Manufacture, Dyeing 
and Bleaching, 
Transformers, etc. 
















All sizes and shapes from a 
few Ibs. up to 20 tons 











(BILSTO N) _LTD., 


THOMPSO ae. 





Bradiey Engineering Works, Bliiston, Staffs. 
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he 7 to ‘on from dripping taps 
leak y containers runs up 
nied heavy bills by the end of the 
year. Apply the economy axe in the shape 
of these Valor specialities—the Valor Oil 
Filter and the Valor Oil Cabinet. 


hey minimise the fire risk and eliminate 








UUNDAGOOUOOEOUAUONAOAMAUOONOUAAOGEONONEOEONOANNET: 


| We are Exhibiting | 
at the British 
mre mms 


= Ss ¥, ox 3,  dinth- 
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est Corner, | jlfering, dirt and leakage. = 
Engineering. — 
| Use your oil over and over again by Admitted to be the only perfect i = 
efficiently filtering it through the oil Storage System. The i = 
¥, : — 
% | VALOR VALOR |S 
% Oil Filter. on Cabinet s 
GY Cleans dirty oil idly Mode in ‘Sauieadiens 
_ e. m ) ty 6 to 50 gallons. Reduced 
_ capacities. prices on application. 














Both these articles save 
their initial cost in a 


THE VALOR Co., LTD., 
Aston Cross, Stemiagham. 
London : 120, Victoria St., S.W.1. 

G 


ee, 
iy 


Steam and Electric 


CRANES, EXCAVATORS, 
WINDLASSES, WINCHES, CAPSTANS, 
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STEAM CRANE EXCAVATOR WITH DOUBLE CYLINDER THRUSTING 
ENGINES ON JIB. (2? C. YARD BUCKET). 


JOHN H. WILSON & CO. LTD. 


15, Victoria Street, S.W.1. 


HEAD OFFICE _ 
AND WORKS: 


LONDON OFFICE: 159% 






















Pressed Steel Gear 
Box Lid. 


Sankey pressings and 
stampings 


Y means of a very powerful and extensive plant Sankeys are 
able speedily to turn out combinations of stamped or 
hydraulically pressed, rivetted and welded work of every 
description with or without machining. They are able to 
assemble pressings or stampings into any finished articles or 
components that customers may require. 





BRITISH EMPIRE. EXHIBITION : - our exhibit at Wembley, 
-October, 1924, in “the Palace Stand 250, 
Avenues ist and 3rd, Bay 2-4. Stand ° pueae No. : yembley 2388. 


JOSEPH SANKEY & SONS, LTD., 
HADLEY CASTLE WORKS, WELLINGTON, SHROPSHIRE. 
Telephone: Wellington, Shropshire 6. eg “ Sankey, Wellington, Shropshire.” 

















Mr. R. Jenkins, Ulster Chambers, 168. Regent Street, W. 1. 
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THE BUTTERLEY CO., Ltd. 


DHRBY . EsTABLIGHED 1710. 


Telephone—Mos. 75 and 76 Rieter. Telegrams—" Inonworxs, BUTTERLEY.” 


PIG IRON, BAR IRON, IRON CASTINGS 


Up to @O Tons. 








NS, 








Bridge and 
Structural 
Steetwork, 
Pit Trams, &c. 


High- class 
Machine Work of 
all descriptions. 


Special Actd- 
Resisting Metal 


FOR 


Chemical Plants, 


Large Retorts, 
Pans, Acid Eggs, 
&e,, a Speciality, 


Telephone—2160, Cry. 
9660 














LONDON OFFICE; 52, Queen Victoria Street. 
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"Good Paintwork 


, pays 


| ec and woodwork protected with 

DIXON’S Silica-Graphite PAINT 
resist corrosion and therefore last longer 
than that covered with an inferior 
paint. DIXON’S is elastic. It ‘‘gives’’ 
with expansion. Won't crack, flake or 
peel off, is unaffected by gases, acids, 
akalies, moisture and other rust-pro- 
ducing agencies. 55 years’ reputation 
in all parts of the world, Send for 
FREE TRIAL TIN and Colour Card, 
asking for Folder No. 47. 


BRITISH EMPIRE 
EXHIBITION 1924 
SEE OUR EXHIBIT 


Palace of Industry, 
Chemical Section, 
Stand A. 98. 


pom ae age C. R, AVERILL & CO,, 22, Duke ye Stamford alge 3 —- 
ler Special Licence from the 


DIXON’S 


SILICA - GRAPHITE 


PA EN Rs 

















MMMM 


ESTABLISHED 1876, 





ROSS & DUNCAN 


WHITEFIELD WORKS 
GLASGOW 














BUILDERS OF 


MARINE ENGINES AND 
BOILERS 


from 50 1H.p. to 1500 LHP. 





ome Tmo 


for Home and Export. 


ADMIRALTY CONTRACTORS. 


Telegrams: Codes: — 
‘“‘WHITEFIELD, GLASGOW.” Al and A BC (Sth Edition). 
Telephone: GOVAN 304 and 305. Bentley's Phrase Code. 


._ ss. — ee 


Sa OA 


TRU AN RR ea 

















ELECTRO-METALS 
FLEXIBLE 


SHAFT COUPLINGS. 


“UNION’’ PATENT FLEXIBLE SHAFT COUPLING. 


If you require a shaft coupling to be reliable, to take up 
mal-alignment of shafting or to protect your machinery from 
severe shocks or strains, instal an Electro-Metals Flexible Type. 


When sending enquiries state H.P. to be transmitted, R.P.M., 


and nature of drive. 


Boving Engineering Works Ltd. 


HEAD OFFICE: 


4, Broad Street Place, London, E.C.2. 


"Phone: London Wall 9870 & 9871, 
WORKS : 


Stoke-on-Trent. a112 
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NORTH BRITISH LOCOMOTIVE CO., Ln, 


HYDE PARK WORKS QUEEN’S PARK WORKS ATLAS WORKS 
(Late NEILSON, REID & CO.) (Late DuBs & Co,) (Late SHARP, STEWART & Co., Ltd.) 


ADMINISTRATIVE BUILDING, 110, FLEMINGTON STREET, SPRINGBURN, GLASGOW, 


Telegrams —“ LOCO., GLASGOW.” 
Tel. Ne.: Victoria 6858. LONDON OFFICE: 18, VICTORIA STREET, WESTMINSTER, S.W.1. Tele. Address; “Hypar Sowest, Londen” 


= 











BUILDPBENRS OF ALE EINDS OF 2076 


LOCOMOTIVE ENGINES AND TENDERS SUITABLE FOR ANY GAUGE OF RAILWAY. 
Anaval Capacity, 800 MAIN LINE LOCOMOTIVES. Output now exceeds 23,000 LOCOMOTIVES. Workshops. equipment, 8000 MBN, 


nes ORIGINAL BALATA BELTING ||’ 


ENSURES BEST SERVICE 


Ask any uSer. He knows. 




















Ge 
=e SS 














HOME BRANCHES: R J. DI K, | HOME BRANCHES: 
e & TD., 22, KING EDWARD ST. - ° LEEDS. 








4, WATLING STREET - - LONDON. FACTORY & HEAD Sensor 8, NEVILLE STREET, NEWCASTLE-ON-TYNE. 

200, CORPORATION ST. - BIRMINGHAM. GREENHEAD WORKS, G LASGOW. 46, ST. ENOCH SQUARE - GLASGOW. 

132, VICTORIA STREET - - BRISTOL. AMERICAN FACTORY, PASSAIC, N.J., 27, ALBERT SQUARE . DUNDEE. Zz 
10, CORPORATION ST. - MANCHESTER. BRANCHES ANI) AGENTS THROUGHOUT THE WORLD. 16, NORTH STREET - BELFAST. 5,54 




















sy | 


HUDSWELL, CLARKE & CO., LIMITED, 


RAILWAY FOUNDRY, LEEDS. 


LOCOMOTIVES 


For Main or Branch Railways, Contractors, Ironworks, Collleries, &. Made to suit any Gauge of Rallway. 


k = = ° ; ; 3 mS 


Telegraphic Address : 
LOCO, LEEDS. 

















Established 
1860. 











1873 











PRICES, PHOTOGRAPHS AND FULL SPECIFICATIONS ON APPLICATION. 


uazans or RODGERS PULLEYS” 


(REGISTERED). 


WROUGHT IRON THROUGHOUT, RIM, ARMS, AND BOSS. 
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| R. & W. HAWTHORN, LESLIE & CO., LTD. 
LOCOMOTIVES 


Of every description for Home and Foreign Railways. 
TANK ENGINES AND COMBINED 
CRANES AND LOCOMOTIVES 


ALWAYS IN STOCK AND IN PROGRESS. 




















For Collieries, Ironworks, Railway Depots, Branch Lines, 
Contractors, &e. 1884 








Telegraphic Address : 
LocoMoTIVE, NEWCASTLE-ON-TYNE ESTABLISHED 13817. 


MARINE ENGINEERS AND SHIPBUILDERS. NEWCASTLE-ON-TYNE. 


THE HUNSLET ENGINE CO., Ltd., 


LEHDs, 


MAKERS OF 


LOCOMOTIVE ENGINES 


adapted to every variety of work and gauge. 





















Designs and Specifications supplied or 
worked to. 


Quotations and Specifications on application. 








TELEGRAPHIC ADDRESS - ENGINE, LHEDS. 
TELEPHONE: 20877 (2 lines). 1176 














 PEGKETTaSONS = 


‘BRISTOL. | 


Telegrams - - - Peckett, Bristol. 





SPECIALITY: 


| TANK LOCOMOTIVES 


Of all Descriptions and any Size or Gauge. 


yay. 





Full Particulars on Application. 1920 








DUD UUUUUDNOAAEGOUUTO CLEC UU EUERE ETAT CEEEEE DATTA E SETHE 


We are the Largest 
Buyers of Non-ferrous 


SCRAP METAL 


and are ala ‘or 
SCRAP BRASS, GUN METAL, COPPER, 
TURNINGS & BORINGS erc.etc. 


ITB: BaRNARD & SONS 


“STREET. VAUXHALL LONDON S.E.11 


7 





























— HOR 4520 
"‘METALCIBLES™ rT gqnsnnnt tune 


LT RR occ inn 
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SFREWTON - 
CHAMBERS: 


& CO. LTD., 


THORNCLIFFE Nes SHEFFIELD... 
A : 


FOR ALL PURPOSES 









mine 


\¢ Ye ee 1s 
Ni Pvk ks on eee 


1915 
SS A SRR 


FOR HIGH CLASS 
MACHINE TOOLS 


Send your enquiries to 


Noble & Lund, Ltd., 


Felling-on-Tyne. 














Specialists in Planing Machines. 

Cold Sawing Machinery. 

High Speed Friction Saws. 
Lathes. 

Drilling and Boring Machines. 
Slotting and Shaping Machines. ™ 


” Lhd 





ILLUSTRATION OF 141in. SLOTIING MACHINE. ad Ad 
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JOSEPH EVANS & SONS TREBLE 


(WOLVERHAMPTON), LTD., 


Ammonia & CO, Compression Systems 
Ammonia Absorption, Compressed Air 














suULWELL works, WOLVERHAMPTON. 
















FREBLE RAM PUMP. DIRECT DRIVEN BY ELECTRIC MOTOR. 


HASLAM'S 
REFRIGERATING MACHINERY 


ror COLD STORAGE, ICE-MAKING, &¢., 04 SHIPBOARD ann ASHORE 
sara, sauispury nouse, THE HASLAM FOUNDRY & ENGINEERING CO., LIMITED, union rounoay, ° 


LONDON WALL, INCORPORATED WITH DERBY. 
LONDON, E.C. 2. PONTIFEX & WOOD, LIMITED. Tetireine-2008 ene 


ELECTRIC CRANES. 


OF ALL TYPES AND POWERS FOR 
ENGINEERING. WORKS—POWER STATIONS 
DOCKS—HARBOURS & WHARVES. 









































OVERHEAD TRAVELLING CRANES. 
PORTAL & SEMI-PORTAL CRANES. 
FLOATING CRANES—ELECTRIC CAPSTANS. 
SPECIAL CRANES FOR STEELWORKS. 


















STEAM AND ELECTRIC NAVVIES. 








““TEMPERLEY” TRANSPORTERS FOR COAL 
HANDLING. 















30 Ton Overhead Traveller in Power Station. 


SIR WILLIAM ARROL « C® L™ parxneao, GLASGOW. 


(London Office: 59, Palace St., Westminster, S.W.1.) (Agents in New Zealand, Messrs. CORY-WRIGHT & SALMON, Wellington.) 
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WOOD-WORKING MACHINERY 


for all purposes. 


A. RANSOME & CO., LTD.. Stanley Works, Newark-on- Trent. | 


London Office: 63, Queen Victoria St., E.C. 4, 






































FOSTER BROTHERS LIMITED. 


| i =. = B- Rolo) am Leol- 8 awe 2A -e on. be - he 8-4 


STEAM AND OTHER PIPE RANGES 


SUPPLIED OR ERECTED COMPLETE. 











To IRON ann STEEL WORKS 
TEN THOUSAND MILLION BRICKS 
WANTED FOR HOUSING 


MAKE BRICKS ‘sor SLAG 


ON OUR SPECIAL PROCESS 











Materials Tested FREE. Wm. Johnson & Sons (Leeds), Ltd., Armley, Leeds. 


‘DROP FORGINGS 


FOR THE ENGINEERING TRADES MADE IN 


STEELS ‘0 any analysis, special attention being paid to the heating and working of Carbon, 
Nickel, Nickel Chrome, Chromium, Chrome Vanadium and other Alloy Steels. 









































HEAT TREATMENT carried out under the direct supervision of our laboratory to meet all 
Engineering Standards Committee, Air Board, Admiralty, War Office, and other 


Specifications and Tests. 
SEND STOUR BNQUIRIES TO- 
Limited, 


The Smethwick Stamping Company, 


BRIDGE STREET, SMETHWICK. 


LOCKWOOD &CARLISLE, Ld. 


HAGELE] FOUNDRY, SHEE ITED 


“ PISTON, SHEFFIELD.” 
































Telegraphic Address : National Telephone: 1376. 


oo ——— Metallic Piston Packing a & ae 


CARLISLE’S PATENTS, 





SPECIAL FACILITIES FOR QUICK DESPATCH OF URGENT ORDERS. ui 
As Fitted in 8.8. “ BRITANNIC.” HL. ines and Springs goal desist 





Improved Double-action Piston Valve Rings. 


oo ee 
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TUBES LIMITED 


WELDLESS TUBES for BOILERS and STEAM PIPES 
LOCOMOTIVES & THE ENGINEERING & MOTOR TRADES. 3661 
Works: ASTON MANOR, BIRMINGHAM. = phone: No. 871 & 87a E (4 lines). 


J. BIGWOOD & SON, LTD., 


Engineers (°"*3.""’), Wolverhampton. 


JUNE 27, 1924.] 


— 








24, 











Tele { grams: CYLINDERS. 




















MACLAURIN PATENT 


CARBONIZING PROCESS 


Sole Licensees and Manufacturers 
BLAIR, CAMPBELL & MeLEAN, LTD. 


GLASGOW. 2094 This machine 


WILL COLD STRAIGHTEN 





THOS. SUDRON & Co., Ltd., 








STOCKTON-ON-TEES. at from 40 ft. to 60ft. per minute 
VERTICAL TYPE BOILERS, SHIPS ANY STEEL BARS 
~a MASGTEEL LADLES, TUBING, Etc. 2123 | NO 2 ABRAMSEN STRAIGHTENING MACHINE, up to 85 TONS TENSILE. ie 


(Patent No. 9293/14). 


W NEWTON se, DERBY)... PLANER DRIVE © 


ENGINEERS, DERBY. 











MODERN 









































dl S i a HIGH-SPEED 
MODERN HIGH- a a PLANER WITH 
SPEED PLANER wh eu ; NEWTON-DERBY 
ORIGINAL 2 oe DRIVE. 
DRIVE. — 7 
eee OWNER REPORTS 
| YN = ome 6s POWER INPUT DECREASED 52% aS 
—= \} Wy; —— WORK OUTPUT INCREASED 105%. Cit) 
ee 
_ Victaulic pipe-lines cost They therefore remain 


the same as ordinary leaktight under severe 


F 


loose-flange tubing, in 

sizes over 6”; below that, 24°), to 5°/, more. 
Because they are flexible under pressure, 
they are unaffected by vibration, or expansion 
and contraction of the pipes and movement 


conditions, saving the 


of maintenance and the money 


cost 
usually lost by leakage. 


Specify Victaulic Joints when ; ordering . 


of the ground. tubing through your usual suppliers. 


The VICTAULIC COMPANY LITD., 
28, VICTORIA STREET, WESTMINSTER, S.W. 1. 


VICTAULIC 





for 
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os WW EXCEPTIONALLY QUICK 
= coma} A DELIVERY GIVEN FOR 


FINISHED CRANK 
SHAFTS, 
PROPELLER SHAFTS 
with Continuous Gun - Metal 

Liners complete, and 


STERN AND RUDDER 










STEEL AND IRON 


FORGINGS 


UP TO ANY WEIGHT. 


SPECIALITIES :—REPAIR WORK OF 
ALL DESCRIPTIONS, ALSO FINISHED 
HOLLOW CRANK AND LINE SHAFTING 
FORGINGS FOR TURBINE ENGINES 

DRUMS,  &c.). 

















PATENTEES OF THE ‘‘ WEDGWOOD” 
PATENT VERTICAL INTER - LOCKING 
SCARPHED JOINTED RUDDERS. 










TELEPHONE: 


~_—e FOR FULL PARTICULARS PLEASE 


DENNYSTOWN FORGE .o. 


DUMBARTON. ro 
ON ADMIRALTY, WAR OFFICE and CROWN AGENT'S LISTS. 















LONDON OFFICE: NEWCASTLE OFFICE: 
PRUDENTIAL BUILDINCS. 


santero BELFAST OFFICE: 
S94: 101, BRIDGE END. 


LIVERPOOL OFFICE: 
CHURCH HOUSE. 
LORD STREET. 





ss 
—$—— 


a 



















Nothing else 
would do 

this job 
sabisfactorily— 


Steere 
The Master Mef3/" 


High Speed Steel failed on this job, 
Stellite does it easily, Stellite 
Pays! 


The machine is boring and 
facing magneto distributor boards: 

ebonite with four g.m. segments, 
and accuracy is as important as 
quick output, Stellite enables them 
to meet both requirements. 


Stellite would pay you. Why not 
let us demonstrate this at our 
own expense, 


Write us. 








DELORO SMELTING & REFINING CO., Ltd. 


Norwich Union Chambers, Congreve Street, BIRMINGHAM. Britannic Works, Fleet Street, BIRMINGHAM. 











i] 
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To preserve Steel and Iron Work mix your paint with 
either Glico White Spirit or Decco Turps. 


GLICO WHITE SPIRIT 


The Best Turpentine Substitute. 


DECCO TURPS 


Gives that Durable Finish. 


Supplied in various sized packages to suit Buyers 
requirements. 


Prompt Deliveries in all Manufacturing Districts 
from Local Depots. 





GLICO PETROLEUM, LIMITED, 


formerly 


THE GAS LIGHTING IMPROVEMENT CO., LTD., 


Alexandra House, Queen Square, W.C. 1. 


7400, 7401, 7402, 7403, 7404+ 


Telegrams : Carburine Holb London, Teleph Nos. : M 
2184 








Bh 
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ECONOMICAL HANDLING OF MATERIALS 














4 





"Visit THE G.E.C. PAVILION, _ Rosins swysT}EM) 
Palace of Engineering, The illustration shows a 24in. wide Robins Belt Conveyor, inclined 20 degrees, 
__ BRITISH EMPIRE EXHIBITION. carrying 250 tons of stone per hour. It was installed to serve a contractor who 


was constructing the great ferro-concrete bridge over Hell-gate at New York City. 

This conveyor carried all the contractor's materials, stone, sand, bags of cement and coal. 

Large numbers of socneeyel apes aus en eee aera both hen ant Cea te ne Oe ore’: 
and other Enquiries invited. 


FRASER b. CHATMERS: ENGINEERING WORKS 
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ERITH. KENT 


ASSOCIATED WITH ROBINS CONVEYING BELT .CO. OF U.S.A. 


<hOP mer o 


nt LS! ia FE Cn, FM 
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Sar MAT SANS 


Nees 
eres 


The experience of 
Fraser & Chalmers 
Engineering Works 
combined with 
Robins» Conveying 
Belt Co. of U.S.A., 
is placed at the dis+ 
posal of intending 
purchasers of plant 
for the 
ECONOMIC 
HANDLING OF 
MATERIALS. 























2022 
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A limited number of advertising pages (facing matter) are available 
for non-exhtbitors in the 


’ OFFICIAL CATALOGUE OF THE EXHIBITION. 














For full particulars apply to:— 


- THE MACHINE TOOL TRADES ASSOCIATION, 70, Victoria Street, London, S.W. 1. 
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Are Unbreakable. 


Also these Pans are Most suitable for 
Engineers, pols pivet and ieeow Works 
Pounders, &c. 





Seamless Steel Shop Boxes and Trays 
Large Assortment of Patterns. 


SPEGIALITY. 





BRAIME’S utsr IMPROVED 
ALL STEEL SHOP TOOL STANDS 





ENGINEERING STAMPINGS to over 80” dia. 


The above Goods to be had from all Engineer Factors and Merchants, 


vakers. De Fe & J.H. BRAIME, Ltd., Hunslet, Leeds. 


= Bag lA 


The Sineapont hain in the "World. 


WELDLESS STEEL CHAIN . 


(STRATHERN’S PATEN 














ILLUSTRATION SHOWS METHOD OF MANUFACTURE FROM CRUCIFORM BAR 
FOR Cranes, Cage Bridles, Steering Gears, Hauling, 
‘* Slings, Coupling Chains, Mooring, Mining, | 


AND GENERAL WHERE: 
STRENGTH, LIGHTNESS and LONG LIFE are essential. 


-WELDLESS CHAINS, Ltd, wf 
a. a 





Plain Stand.f“~"" 
1264 





Fitted with i teal Tooker 
with 2 Keys each. 
ILLUSTRATED PRICE LISTS 


ON APPLICATION. mc 


4” Phone—Coatbridge 112. 


ae" hebamnnes Ei 





eee 


Hee 

















4 
G "MARINE. eee . 
See illustrated Advt. page 21, June 6. 


GLENIFFER MOTORS, LTD., 


Anniesland, GLASGOW. 2096 


conven fitlas 


Rit 
NERY 154 


a eC HINERY co: 
ATLAS WORKS ° TEMPLE = GLASGOW. 


MELDRUMS 


OIL BURNERS 


my case of a Coal Strike, for 
‘ erdinary duty; combined oil and 
solid fuel, or Stand-by. 
Ask for List 106 F. 


|____. TIMPERLEY, MANCHESTER. 
STEEL CASTINGS 


STEEL AND IRON FORGINGS. 
THE DARLINGTON PORGE LTD., 
DARLINGTO 


Tele.; ‘‘ ForGr, DarR.ineron.” Tel, 2610 
( advertisement, page 74, June 20.) 2167 














Liverpool 
Refrigeration Co. Ltd. 
Liverpool, England. 





See last and next week’s number, 1918 





STEAM HAMMERS 


FOR SMITHS’ SHOPS AND FORGES 


Shipbuilders’ and Boiler Makers’ Machine Tools 
PATENT BEVELLING MACHINES 


FORGECRANES, Hand & Steam. 


Sugar Oane Mills. Water Wheels, &c. 
DAVIS & PRIMROSHE, 


Limited, 1913 
BANGOR WORKS, LEITH, EDINBURGH. 






























NEWTON BEAN & MITCHELL 


Engine Builders and Millwrights, © 


DUDLE ILL, = A OonRD. 
Telegrams: ““ADROIT, DUDLEY HILL.” 
*Phone ;: 125, DUDLEY HILL (2 lines). 


STANDARDISED MANUFACTURES. 
UNIFLOW, TANDEM, CROSS COMPOUND and 
VERTICAL ENGINES. 

All with our Improved Piston Drop Valves. 
CONDENSING PLANT. 
TRANSMISSION MACHINERY OF all kinds. 


ENGINES: INDICATED. AND DETAILED. 
REPORTS PREPARED. 
We invite enquiries and correspondence, which shall news 
our best attention at all times. 
LONDON AGENTS: Raymond Gill & ieiiseon, 
92, Victoria Street, London, S.W.1. 


VictoriaTel. 2584. Tele. : “‘ Raymongil, Sowest, London.” 








800 HORSE POWER TANDEM DROP-VALVE ENGINE. 
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Tue STEEL PIPE COMPANY, 


KIRACALDY, %= 


MILD STEEL PIPING For: 


Exhaust Steam & Circulating Water. 
Pipe Lines for Water Power, Sewage, 
Suction and Discharge, 
Gas and Tar Mains, 
Air Blast, 
&c.,; &c. 















Tanks, 
Air Receivers, 
Condenser Shells, 
Expansion Joints, Oil 
Boilers, Jacketted Pans, 
Crystallizer Shells and 
Mild Steel Chimneys. . . . 


TELEGRAMS :© 
“ AQUILENTUS, 
KIRKCALDY.'' g 


Angle Flanges and Stamped Steel Flanges. 926 











SPECIAL PIPES FOR ELECTRIC STATIONS. 


LONDON AGENTS: Jonn Wilson (London), Ltd., 39, Lime Street, E.C. 3. 





See illustra! 
page 36, x ue 6. 


J. G. KINCAID 2.0. LTD., 


GREENOCK, 
Engineers and Boilermakers. 


eat 
See last and next week’s illustrated half-page advt, 


The MACFARLANE ENGINEERING 


Co., LTD. 

















Netherlee Road, Cathcart. 


DYNAMOS as MOTORS 


B. THORNTON & SONS, Ltd. 


BRIGHOUSE, YORKS. 
Tel, No. 144. 
Makers of Improved Continuous Wire Drawing 
and Windi ines. 2080 


Engineers and Millwrights. 














| MARINE FEED WATER FILTERS. 


THE DAWSON (PATENT) GRAVITY 
FILTER. 


Embodies all the essential requirements of 
a good Marine Feed Water Filter. 


(1) The Gravity system allows the oil to be 
separated from the water without any. tendency 
to force oil through with the water. 


(2) The large surface and area of the filtering 
elements means a corresponding low speed of 
flow. This allows the oil or grease to be 
entirely separated from the water. 





(3) The volume of filtering material gives from 
4 to 6 times the filtering volume of any cloth 
covered filter without any increased resistance 
to flow of water. 


DAWSON GRAVITY FEED 
WATER FILTER. 


Correct in design and action. Moderate in price, 


DAWSON & DOWN IE, LTD. 


ELGIN WORKS, 
CLYDEBANK. 





TELEGRAMS : 
PUMPS CLYDEBANK. 


TELEPHONS : 
93 & 93 CLYDEBANK. 











ARBEOo TT & co. 


“ABBOT, NOWAK = (INT ENWA7_A ERE, L.IMITr=EID), 
WELDED & FLANGED work “£WARK-ON-TRENT, 


Telephone No. 
ABC Code, 4th & 5th Saitions. 
















ENGLAND. 
OF BVERY DESCRIPTION. 
GUSTOMERS’ OWN PLATES WORKED AND FLANGED UNDER ADMIRALTY, 
BOARD OF TRADE, LLOYD'S, OR OTHER SURVEY, IF REQUIRED, DEGREASING PLANTS. 
¢ r 7 — MOTOR YAN BOILERS. 
CONTRACTORS 
TO THE HYDRO CASINGS. 
ADMIRALTY, REPAIR 
WAR OFFICE, | FIRE BOXES. 
INDIA OFFI. £, EVAPORATOR 
BOARD OF SHELLS. 
CUSTOMS, AIR RECEIVERS. 
CROW : ¥ 
M- AGENTS, -.2 VUECANISING PANS, 
& & ims’ * Oe ac, @ 


4 
> FROM PHOTO, 














THE TACUU BRAKE ii, Li ltd 


3, 5, & 7, Old Queen Street, 
LONDON, S.W. 


Telephone: Victoria 3269. 
Telegrams: SoLuTiIon, Lonpon. 
A B Cand Al Codes used. 1882 


For Large Advt. see page 60, June 20. 


CRANES 


Samuel Butler & Co., Ltd., 
Stanningley. 














For ibasteated aa > a see next iweek’s 
issue 2263 


W. G@. BAGNALL,L 


STArEORD 


BUILDERS OF LOCOMOTIVES 


Weighing from 3 to 50 tons, for any gauge of 
Highest-Class Workmanship and Materials. 
MAKERS OF 1596 


reer a reanies, Bute Swi 


See Illustrated Advert. Aa ri June 18. 


eee Gane wre ns. 
a" 





Used for 
WATER - OILS -TREACLE: 
TAR & OTHER SEMI- 

FLUIDS 


it f — 
‘aLVeS 


VO 


DRUM ENGINEERING COL? 
BRADFORD — YORKS. 
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Trave & GP Marx. 
Malleable Tube Fittings 


GAS, STEAM & WATER, } in. to 6 in. 


OVER 7,500 VARIETIES. SEND FOR OATALOGUE. 9 1221 


EDWARD LE BAS & CO., 


LONDON, GLASGOW, MANCHESTER AND_ BELFAST. _ 
London Office: Dock House. Billiter Street =? / Greetland Boiler Works, HALIFAX, 
- Ho . B E.C. 3, og Telegrams: Lumbys, Greetland. Telephone: 125 Hlland (2 lines), 


————— = eee | =~ c= ' -. 











High Class 
VERTICAL STEAM BOILERS. 
CORNISH STEAM BOILERS. 
STORAGE CYLINDERS (Welded or Riveted), 


AIR RECEIVERS. CALORIFIERS and 
FEED WATER HEATERS. 


JACKETED PANS in Iron or Copper, 
CORNISH TUBULAR BOILERS. 
VERTICAL TUBULAR BOILERS. 
UNDERFIRED TUBULAR BOILERS. 


Boilers of all kinds for :— 
CENTRAL HEATING & HOT WATER SUPPLY 
in Iron, Steel and Copper. 








LUMBYS LIMITED, 





























ON ADMIRALTY AND WAR OFFICE LISTS. 


PEGLER BROS. «CoO. (Glasgow) L™: 


Registered Office:—_54-60, BROWN STREET, 


Works :—Bridgeton Smelting Works, Fordneuk Street, GLASGOW. 
—_—p~— 
BRASS & IRONFOUNDERS. 


MAKERS OF ALL KINDS OF HIGH CLASS 


ENGINE & BOILER FITTINGS 











- BEHIND THE PIN 




















TAPER PINS, ACOURATELY|| (aaa = qf ieee 
| dhs MACHINED sree = SANITARY & WATER FITTINGS. 
vs 40) 
FRED MOUNTFORD (BIRMINCHAM) LTD.,|| > | Gatalogue on application, 
FREMO WORKS, MOSELEY STREET, wales: “QUNMETAL” "Phone: 8240 CENTRAL. 
Delivery ex Stock. BIRMINGHAM. Any Size. Any Taper 














wateriet tor GAUGE GLASS RINGS & STEAM PACKINGS 
For Valves, Joint Rings, Pump Cups, 


Ram Rings, Packing Rings and Sheeting 











in all Sizes and Sections. LANCS. CORNISH 
Contractors to H.M. Government, tea g War Office, Post Office, India Office, and the 
Colonial and ee Governments. 
The Best Material for all High Pressure WELDED: : A N K C RIVETED 
Steam or Electrical installations. 





5789 
call FOR CHEMICAL WORKS, BLEACHING, 
Price List AND FuLt PARTICULARS ON APPLICATION TO DYEING, COKE -OVEN-PLANTA,; BUG, 


AIR RECBIVERS, STEEL PIPES, STILLS, 
WOODITE COMPANY, SREKETED Pan, STE CHINNEYS i 
'@RAMS: ‘ARNOLD BOILERMAKER.” PHONE: 8] BARNSLEY. 
va uMitcham Common, Surrey, Eng. |waw, ARNOLD & OO, wnmnorwns BARNSLEY. 


ee en 


ee 
a ere RNa ST noire 

















































7 | HARTNESS 
= 14] LT S. Automatic Opening 
NY i DIE HEADS 
3 "is. NUTS som ai 
, \ Speciality ee come a a EY 
ip J ay FACED&BRIGHT NUTS Calpe giving fil for 
LISTS ON APPLICATION? ——— 
TA MES WILEY 2 SONS i170 WW iesyea|| Jones & Lamson Machine Co., 
BRIGHT DRAWN STEEL BARS, = | [> '0 Water Lane, Queen Victoria Street iil 
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Te make sure yur RINGS are TRUE bay rom 





voted) The Standard Piston Ring & Engineering Co., 


and Premier Works, Don Road, SHEFFIELD. 
Telephone No. 2149. 
Telegrams: ‘Ocean 


»” Sheffield. 
| ec nmnemene re ne 
The Original and Genuine Davey Robertson 


HAMMERED GAST IRON PISTON RINGS 


5. ; Our Hammered Piston Rings are well and 
. . i ee a Se ae tage 
, efficiensy an wearing ities. 
Seep the cylinders rownd and i a perfect 
IPPLY ‘ , joint until wornout. The pressure on the cylinder 
‘ wall always remains constant. 
All sizes, 2in. to 72in, diam. In our special 
quality piston ring OR, giving approximately 

















td . 14 tons tensile per sq. 
>, we ili Quickest Possible Delivery. 
< fens, ™ 2107 Lowest Possible Prices. 
un SUBMERSIBLE MOTORS L”’ 
- wii, =: SOUTHALL, Middx. syeili2l"Tocinau 
A.C. & D.C. MOTORS, DYNAMOS, 
W. ALTERNATORS & MOTOR GENERATORS 
PRICES GREATLY REDUCED. 
RS SPECIALITY— 
. SUBMERSIBLE 
ASS ELECTRIC 
NCS MOTORS | A FULL RANGE OF OUR PRODUCTS WILL BE | 
FOR ON VIEW AT 
PUMPING | | 


aan “amendeiat r STAND No. 140, Avenue 3, Bays 18 & 19, | 
j l BRITISH EMPIRE EXHIBITION, 1924. 
THEY WORK (SHIPBUILDING, MARINE, MECHANICAL AND GENERAL 

















































1628 ENGINEERING SECTION). | 
shane Buclosed Ventilated Ball Baring Dynamo. iN WATER. 1 ee on ee ee ee J 
=a 

DOUBLE THE BELDAM PACKING & RUBBER 
SECURITY tue “soss” runway maaan 
; GATE VALVE 29, Gracechurch St., London, E.C. 3. 
is fitted with bronze faced discs, working against renewable Telephone: Avenue 5204, ESTD. 1876. Telegrams; “ VEEPILOT.”* 


bronze seats and operat by cams revolving in wedge shaped 
trunnions between the discs, 
In closing the valve, the discs bearing the gunmetal move freely 
= until Be ew ad the valve ports. The cams —— with lugs 
inside the body, bringing into action the wedge sha; trunnions 
hich press the Mine apart on to the seats, without injury to the 
faces and rend: ¢ the valve 


DOUBLY SECURE als 
AGAINST LEAKAGE 


The first movement of the spindle in opening the valve releases 
ag trunnions and the gates ee ror up witht no tendency to stick 


ag or grind, "The valve is made in all sis from 2 up with screwed SCREWING DIES. 
| 9 BRITISH STEAM SPECIALTIES L”- 

‘ BEDFORD STREET, LEICESTER. NEW & RE-CUT. AMACHINES TO” 24'n. 
EY. For all Types of Valves, Steam Traps and Fittings. RO Soot mat BEDFORD. 





Branches and Agencies throughout the World. 1746 


































































— Yj Ze ic Fe che oe =— GIIN 
S E.EE"rss. A. &P.STEVEN, LT. || | sree , S71 FE iy ne 
4 GLASGOW. 7 wy, aL '¢ D, ZT 
S Stand 191. Pr Z Y VLDL Utlela Vi: 3 ti “iin = 
—<sss Le 1 

: / 800 Tons Instock | 
ri so: Seong eee Y eats Y 
mn BLACKFRIARS, 5.€.1. Yy lin. to 8 ins. Diameter. Y 
Manchester Office : Y In Lengths up to 30ft. J 

i 12. CHARLES STREET. Y Write for New Ilustrated Catalogue Y 


— abate amd ties 
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\\ 
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Birmingham: 
HARRY ASTBURY, 
DAIMLER HOUSE, j ; 
ae : PARADISE STREET. 2145 Fi8 ROWTE 
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[ BROUGHTON COPPER C2 LD 


OFFICES: 








MANCHESTER. 
W.B, BROWN &CO.(BANKHALL),). Qik MILL 


sees oon. | ) OF ALL DESORIPTIO} 


HY DRAULI 



































~ Crown Point Foundry, LEED 


a eT = 2027 Home amp ForEiew Qoveanmer! 
T cneeaeeneeetieet 


THE BRITISH SPECIALISTS. (ONADMIRALTY WAR DEPT. ANDCOLONIAL LISTS.) 


HYDRAULIC LEATHERS 











LEATHERS COMPANY LIMITED ALTRINCHAM. 








FOR ALL PURPOSES. 


FANS & BLOWERS 


STANDARD & OSWALD STOTT (Engineers), LTD., 
Susagldts Atines Evington Valley Road, Teaghoos Neat 
“ Beowinec, Leicester.” LEICESTE R. 4161-32-38 LEICESTER. 


MANCHESTER . GLASGOW - ' NEWCASTLE-ON-TYNE. 





20 years’ experience is at your service for the asking. 





HEAD OFFICES :—41, Oswald Street, Glasgow. Broad Street Chambers, Birmingham. 
LONDON OFFICE :—Winchester House, Old Broad’ Street, E.C. 220 


Makers, WROUGHT IRON and STEEL TUBES 


MAIN STEAM PIPE INSTALLATIONS. LIGHT TUBES with STEWARTS' INSERTED JOINT. COILS OF EVERY DESCRIPTION. OIL LINE PIPES.— 


ASHFORDS PATENT TUBE WELL STRAINERS. STEEL CASTINGS. SIEMENS-MARTIN STEEL PLATES, ZINC SHEETS, ZINC BOILER PLATES. 





(hi 2c ive si Rai. (CORT SS =< Re @ 8 er eee cs, 





ee 
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9 the Sale, Two Sun Printing 

FRAMES. One 7/t. by 3ft. 6in., another 
6{t. by 2 ft. 9 in.—Offers to EASTON GIBB & SON, 
Lrp., 9 Victoria Street, Westminster. F58 


I[Wwo Lancashire Boilers, 7 ft. 
by 27 ft., two flues, with all fittings, equipped 
with Meldrums forced draught furnaces, insured 
for steam pressure of 125 lbs., good working order 
and conditlon . Will shortly be out of commission, 
but can be seen in operation by appointment any 
day.— Address, F 166, Offices of KNGINKERING. - 


ARTILLERY PROJECTILES. 


ihe Owners of the British 
Patent No, 18384/14, DESIRE to DISPOSE 
of the SAMB, either by sale outright or by the 
rant of licences. Particulars may be obtained 
rom TECHNICAL RECORDS Lyrp., 59-60, 
Lincoln’s Inn Fields, London, W.C.2. F 133 


Patents anD Designs Acts, 1907 & 1919. 


ryrhe Proprietor of British 
Patent No. 148381 is PREPARED to SELL 
the PATENT to British Manufacturers. It relates 
to automatic electric traffic controlling systems 
for railways.—Address, B. W. & T., 112, Hatton 
Garden, London, H.0.1. ___ PRE REE 
PaTENTS AND Designs Acts, 1907 & 1919. 


[ihe Proprietor of British 
Patent No. 170936 is PREPARED to SELL 
the PATENT or to licence British Manufacturers to 
work thereunder. It relates to improvements in 
saw filing or sharpening machines.—Address, 
B. W. & T., 112, Hatton Garden, London, B,C.1. F126 











he Proprietors of Letters 
Patent No. 163653, relating to 
ROTARY DRYING APPARATOS, 
DESIRE to DISPOSE of their PATENT, or to grant 
licences to interested parties on reasonable terms, 
for the purpose of exploiting the same and ensuring 
its full commercial development and practical 
works in this country. 
Enquiries to be addressed to CRUIKSHANK AND 
FAIRWEATHER, 65-66, Chancery Lane, Lenses. 
C.2 





w.c. 
kes Sale, Four Lancashire 
BOILERS, about 30 ft. by 7 ft. 6ia. insured 
for 140 lbs, boiler pressure (one 160 Ibs.) Green 
Economiser of 192 tubes, one Horizontal Duplex 
Tandem Compound ENGINE, by Parkinson 4-cyls . 
13 in. by 24 in. by 48 in. stroke, 400 ILHP. and two 
Willans Triple-expansion High-speed Engines, cre % 
10 in. by 14 in, by 20 in. by 2 in. stroke, 100 I.HP. 
direct-coupled to 110 volt generators, all the above 
engines suitable for 140 lbs. saturated steam, Also 
one 250 HP. HORIZONTAL GAS ENGINE, by 
Crossley: Bros., two cylinders *‘ vis-a-vis” 22 in. by 
30 in. stroke, together with gas-engine driven com- 
pressor and producer plant, 

The whole of the above plant is lying at Shoreham- 
by-Sea and has been working under load up to a 
month ago. 

Replies, and applications to view, to be addressed 
toTHE MANAGER, Sussex PoRTLAND CEMENT Co., 
Shoreham Branch, Upper Beeding, Sussex. F108 


Alfred Herbert L‘4 


"Phone: COVENTRY 
860 (8 lines). 


Qurplus Machines. 


You are cordially invited to inspect the large stocks 
of NEW, RE-CONDITIONED and SKCOND- 
HAND machines which we are offering at specially 
reduced prices from our Coventry Warehouses. 
The following is a selection :— 
DRILLING MACHINES. 

Alfred Herbert Single-Spindle B.B. DRILL, 
(Automatic Feed), (Ke-conditioned.) 

28 in. American Tool Works Upright Sliding 
Head Drill, C.P. drive, auto feed. (Second-hand.) 

6ft. McKendrick Girder Type Radial Drill, single 
speed, motor drive, minus motor. (New.) 


GEAR CUTTING MACHINES. 

No. 61 Fellows Gear Shaper, Cap: #5in. by 5 in. 
by 4 D.P. (Nearly new.) 

No. 4A Cincinnati Gear Cutter, Cap: 48 in. by 
12in. by 10 Module, (Re-conditioned.) 

No.6 Brown & Sharpe Automatic Gear Cutter, 
8.P. drive, Cap : Spur Gears 72 in. dia. by 13 in. face; 
cast iron 1j in. dia, pitch; steel 2 in. dia. pitch. 
(Re-conditioned.) 

GRINDING MACHINES. 

8in, by 17 in, Le Blond Universal Tool and Cutter 
Grinder with Universal Equipment. (Nearly New.) 

10 in. by 72 in. Norton Plain Cylindrical Grinder, 
Overhead Belt Drive. (Second-hand.) 

10 in. by 24 in. Churchill Universal Grinder with 
No. 1 Gearbox drive and standard equipment. 
(Re-conditioned.) 


MILLING MACHINES, 

No. 6 Alfred Herbert Plain Horizontal Mill, 
C.P. Drive, D.B.G. Cap: 28 in. by 9in. by 19 in. 
(Re-conditioned,) 
ane a neg sea ogg G35 Horizontal Mill, 
S.P, ve, Cap: n, 134 in. b in. 
(Re-conditioned.) Bice ood 

No.4 Le Blond Universal Mill, C.P. Drive, D.B.G. 
Cap; 42in. by 12in. by 20in. (Re-conditioned.) 


TURRET LATHES. 

No. 9 Alfred Herbert Combination Turret Lathes, 
8.P. Drive, 10 in. centres, 33 in, hole through spindle. 
(Re-conditioned.) 

No. 15 Alfred Herbert Combination Turret Lathe, 
C.P. Head, 11 in. centres, 2 in. hole through spindle 
(Re-conditioned). 

_No. 16 Alfred Herbert Combination Turret Lathe, 
C.P, Head, 11 in, centres, 2§ in. hole through 
spindle. (Re-conditioned.) 


MISCELLANEOUS, 





Wires : 
Lathes, Coventry. 


40 in. Webster & Bennett Duplex Boring Mill, two 
19) 


40 in. Tables. (Second-hand.) 

No. 2 Mitts and Merrill Keyseater, complete with 
cutter bars, work arbors, adapters, clamp and 
countershaft. (Reconditioned.) 

Derihon (3,000 Kilos). Ball Hardness Testing 
Machine, Hand drive, with separate wall attach- 
ment for power operation. (Re-conditioned.) 


SURPLUS LIST No. 11 GIVES ADDITIONAL 
DETAILS AND PRICES, Fl 


95 | Hargreaves, Ro 


Frex Sale, National 110 HP. 


GAS ENGINE, complete with Generatin 
Plant, Gas Producer, Tanks, etc., all in oat 
working condition. 

Address, F 43, Offices of ENGINEERING. 


(re 5-cwt. Runway, Complete 
with Blocks, etc. erfect condition, 

Particulars:—CADBURY BROS. Lrp., Engineer's 

Office, Bournville. Fi 


Ko Sale as Going Concern, 

Well-equipped BNGINKERING, MOTOR 
and HAULAGE BUSINESS, conveniently situated 
in the Southampton district.— For particulars, 
address, F 67, Offices of ENGINEERING. 


()verhead Electric Two-Ton 
RUNWAY (New) FOR SALE, Herbert Morris, 
cage operated, packed as just delivered, 230 feet 
with one bend, approximate height 28 feet. With 
or without three-phase motors 220 volts. Magnificent 
pe. Will oat at 25% sacrifice.—Apply, C. L. 
TIFF & CO., Lrp., Slag Breakers, East a 


Nr. Leeds. 
6 Bi) H.P. Horizontal Con- 
densing STEAM ENGINE, by Hick 

7 wheel, 

Green’s ECONOMISER, 384 tubes, 

Belliss High-speed Enclosed STEAM ENGINES, 
550 HP., 290 HP., 125 HP., 40 HP., Modern Type. 

High Pressure BOILBR FEED PUMP. 
GARDAM & CO., LTD., 
STAIN D 








HARRY H. 


or Sale, Privately; the 
following, being the property of an eminent 
Engineer, recently deceased, 
By Elliott Bros.; Theodolite; Sextant; Level 
Current Meter and Cement Tester. 
By Troughton & Simms; Theodolite. 
By Adie; 36 inch Hido; 4 
By Hare; 12 by 10 Camera with Ross lens, in 
perfect condition. 
Also Complete Set of Proceedings of Inst. Civil 
Engineers from the first volume. 
Address, F 111, Offices of ENGINEERING. 


ffers Wanted for the 


PURCHASE of a MODERN LRON AND 
STEEL WORKS situated in centre of coal, engi- 
neering and shipbuilding district near Glasgow. 

Works consist of well equipped Forge and Rolling 
Mill for the manufacture of iron and steel bars, 
strips and sections, and has attained an output of 
340 tons of finished material per week. 

' The ground extends to 20 acres adjoining main 
ine. 

* The plaut is new and in first-class running order 
and permits of low manufacturing costs, 

Apply, in first instance, STEEL, Wm. Porrrous 
AnD Co., Advertising Agents, Glasgow. Filly 


teel Screwed and Socketed 


PIPING. 
FOR IMMEDIATE DELIVBRY. 
- 20,000 feet. 











6in, ° 
8in, - - 360 
10 in, - - 18,000 ,, 
12 in, - - 14,000 ,, 
Full particulars from 
THOS, W. WARD LTD., 
ALBION Works, SHEFFIELD. 
London Works, Silvertown, BH. 16.. 


Fx Sale or to Feu in Whole 
OR PLOTS. 

68 ACRES-OF GROUND AND BUILDINGS, 
suitable for works, at Inchinnan, on the main road 
between Glasgow and Greenock. 

One building, length 250 ft. by 150 ft., height 
48 ft, to eaves, structure of brick and steel, lit from 
roof, contains approximately 37,500 sq. ft. floor 


Fal 





space. 

One building, in several bays, 330 ft. long at the 
longest part 258 ft. broad, height one part 24 ft,.6 in, 
to eaves, other part 16 ft. to eaves, structure of 
brick and steel, lit from sides and roofs, grano- 
lithic floors, mechanically heated, contains 
approximately 83,000 4. ft. floor space. 

Une building 320 ft. long by 160 ft. broad, height 
16 ft. 9in. to eaves, with small annex 50 ft, by 30 ft., 
structure of brick and steel, granolithic floors, lit 
from sides and roof, mechanically heated, 
gy teres 53,000 sq. ft. floor space. 

lectric — is laid into each of these buildings 
- the Clyde Valley Power Station, also water 
supply. 

For further particulars apply to :— 

WEARING & MARTIN, Writers, 180, Hope Street, 
Glasgow. F 35 


Fiectric Generating Plant for 


ALE, 





Direct Current, 
Two 26 Kw. 105 Volts. “* Howden-B.E.E.” 
Two 52 & ‘o. eeyeees - Laurence 
icott.” 
Two 100 ,, 440/500 ,, Gerrett Semi-Portable. 
One 120,, 110 ,, “ Belliss-Siemens.” 
One 150,, 220 ,, ‘“*Howden-Lanc, Dynamo.” 
Two 200,, 4 » ‘*W.H. ALLEN.” 
Two 200,,  , o  ‘** Belliss-Siemens.” - 
One 240 ,, 440/500 ;,  “ Belliss- Phenix Dynamo.” 
Oue 375 ,, 250 ,, ‘Allen-Westinghouse.” 
One 400 ,, 240 ,, “ Howden-Siemens.” 
230 4 =“ Howden-B.T.H.” 
230 «=, “ Belliss-B.T.H.” 
500 ,, Metropolitan Vickers Turbo. 
One 600 ,, 500 ,, “ Belliss-Mather & Platt.” 
One 150 ,, 220 ,, “Parsons - Crompton” 
Geared Turbo. 
One 1250,, 250 , ‘“Belliss” Turbo. 
Alternating Current, 3-Phase, 50 Periods. 
One 400K w.500/550V olts. “ Howden-G.B.C,” 
One 750 i 9 ** Metropolitan Vickers.” 
ps “ Fraser & Chalmers.” 
* Metropolitan-Vickers.” 
“B75” 


“ Metropolitan-Vickers.” 


Si B.r. 4.” : 
modern, and condensi: is 
avaflable in nearly all cases. eee 

€ can also offer several Suction Gas and Diesel 
Sets, Babcock Boilers a § to 30,000 lbs. per hour, and 
& very large number of motors, generators, Motor- 
generators, ro’ converters, etc. 


7 eaaiins Invited, 
HE PH@NIX ELECTRICAL COMPANY, Lrp., 
17, OSWALD STREET, GLASGOW. 221 





3/300/490 


953 | Willans 





Fa Sale, Motor Generator, by 
Lancashire pram Co, Ltd., 1920, Com- 
prising, 480 volt, D.O. Motor coupled to 105 volt, 











ampere compound inter; ie Generator, complete 
with Switehboard, * rg oh 

THB PHCNIX ELECTRICAL CO., LTD., 
17, Oswald Street, Glasgow. 0 475 

HP. Horizontal 
COMPOUND JET  CON- 
DENSING STEAM ENGINE by Robey, new 1920. 
Cyls. 19 in. and 30 in. diameter by 3 ft. stroke. 
Rope flywheel with Countershaft if required. Low 
Price before removal. 
HA HK. GARDAM & CO., LIMITED, 
STAINES. F651 
60 B.HP. Blackstone Engine, 
mark P.A. type. To start from all cold 
instantly on paraffin of ordinary quality, complete 
with fuel tanks, silencer, exhaust box, etc., and 
accessories. Purchased this year. In runnin 
order. Seen London.—Address F 132, Offices o 
ENGINEERING, 
URGENT — SPACE REQUIRED. 
1750 is the Price of 1000 
Kw. (2-500 Kw.) Parsons TURBINE 
GENERATING SETS, 230 Volts D.C., with Klein 
Condensing Plant and spare armature complete. 
Steam 150 Ibs. 

Also available 600 Kw. Brush-Parsons EXHAUST 

TURBINE SET, 230 volts D.C., and &.C.C.- 

EXHAUST TURBINE SET, 200 Kw., 
460 Volts D.C,_ JENNINGS, West Walls, Newcastle- 
on-Tyne, 1701 
M achinery, Plant, &c., 

Nearly New STEEL LANCASHIRE BOILER, 
30 ft. by 9ft., reinsurable at 100 lbs. working steam 
— complete with steam and furnace fittings, 
ete. 


Six very good dish-ended LANCASHIRE 
BOILERS, by Thompson, 30 ft. by 8 ft., reinsure for 
150 Ibs. per sy. inch working pressure, ready for 
despatch, 

LANCASHIRE BOILER, 17 ft. 
diameter, reinsure 80 lbs, pressure. 

Four MARINE WATER TUBE BOILERS, by 
Yarrow Ltd., each 4000 sq. ft. heating surface, 
reinsure 200 lbs, pressure. 

LOCO TYPE BOILER, barrel 4 ft. 7in. long by 
3ft. diameter, reinsure 801bs, pressure. 

21 CLOSED TOP TANKS, each Yft, 9in. by 5 ft. 
by 4 ft. deep, plates jin. thick, capacity about 1218 
gallons, with opening in top 5ft. by 3ft, Yin. 

New 16in. stroke HIGH SPEED SLOTTING 
MACHINE, by G. Wilkinson and Sons, circular 
table 3ft diam., admits in diameter 5 ft. 

MULTIPLE SPINDLE DRILLING MACHINE, 
12 spindles Jin. diam., by the Baush Machine Tvol 
Co., traverse of balanced head on column 26 in. 

Nearly New HIGH SPEED HEAVY DUTY No. 
8h ‘“‘LH BLOND” PLAIN MILLING MACHINE, 
working surface of table 4 ft. 5in. by 1 ft. 4in. 

2in. DOUBLE DISC GRINDING MACHINE, 
by Roberts Bros., two T-slotted tables 13in. by 11 in. 

4-cwt. PORTABLE- ELEOTRIC CRANE (Taylor 
& Hubbards), 4 ft. 83 in. gauge, 7 B.H.P, motor, 440 
volts, 3 phase, 40 yer., practically new. 

3-ton.and 4-ton HAND DERRICK CRANES, 45 
and 40 ft. Jibs, complete. 

STONE BREAKERS, new and second-band, of 
all capacities and sizes, by leading makers, from 
12in, by Tin. to 36in, by 9in. 

Overhead three-motor ELECTRIC TRAVELLING 
CRANES, suitable for 440 volt continuous current. 

One 5-ton, span 37 ft. 6 in. 

One 2-ton, span 20 ft. 

The above are in good condition and can be 
inspected on gantries in operation. 

td., 


hos. ard, 
1726 


e 
ALBION WORKS, SHEFFIELD. 


Palace of Engineering, Wembley, Stand 189. 
Bay 23-24. Avenue 1-2, 


by 5ft. 6in. 








MISCELLANEOUS. 





on Castings up to 

1 ton weight. Enquiries invited. 

COCHRAN & CO., Annan, Lrp., 
Annan, Scotland. 


any HENRY COOK In 


Castings—I1 Ib. to 5 tons. 
All kinds. 


West North Street. ABERDEEN. 


STEAM & AIR 
HAMMERS. 


R. G.ROSS & SON, LTD., GLASGOW. 
Estab. 1856. 2057 


I" 


2106 


























Makers of EFFICIENT 


FOUNDRY PLANT 


THE CONSTRUCTIONAL ENG. CO., Lto. 
OHARLES HENRY STREET, BIRMINGHAM. 


See half page advert., Aug. 19, 1981. 9677 


J. TOMEY & SONS LTD. 
Pe EUREKAGAUGE GLASS’ 





ASTON, 
BIRMINGHAM. 


HaT. DANKS(NETHERTON) 
NETHERTON. DUDLEY. WORCS. 





Cornish Bollers Lancashire Bollers 


MICHELL BEARINGS, LD., 


ENGINEERS and MANUFACTURERS OF 


Michell Thrust 8 Journal Bearings. 


London Office: 1449 
3, Central Buildings, Westminster. 


See large Advertisement, page 94, June 6. 




















| REF 


RIGERATING 


MAGHINERY 


WEDNESBURY. 
IRON & STA we 


TUBES 


POLES. STEAM MAINS, TUBULAR PILES, &e. 


NO UPKEEP COSTS 
and of LOW Initial Cost, the 
TURBINE FURNACE 


burns any old rubbish economically 
and efficiently, 
See our [ssue, June 6, for longer Advt, 


PAPER MILL 
MACHINERY 

ERTBAMS [IMITED 
TURNED TAPER PINS. 


LION ENGINEERING Co,, Lto. 


GRANVILLE STREET—BIRMINGHAM. 


Telegrams 1666 Telephone: 
Liosengoo, B'ham. 1643 Midiand, 





2047 















































STEAM CAUCE DIALS, 1815 
INDICATING MACHINE DIALS &c. 


JAMES COOKE & SON, 


8 & 9, WRENTHAM ST., BIRMINCHAM. 
Specialists in Dials. Est. 75 Years. 
"Phone: Mid. 1611. ‘Grams: ‘‘Horology,” Birmingham. 














ENGIN EERING. 


[JUNE 27, 1924. 











at OIL ENGINES, 
PUMPS and AIR COMPRESSORS. 


THE HAMWORTHY ENGINEERING CO., LTD., 











2, 
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FAS er NER 


THE DEVELOPMENT OF WATER POWER, 
GUNTHER FRANCIS TURBINES AND PELTON WHEELS 
take a leading part. They are in use in all parts of the 
world and known for their reliability and workmanship. 


s WwW GUNTHER & SONS Sioniw‘enctann 


OLDHAM, ENGLAND. 
Frm. teiewen, ravcwmawese: Established 1869, vecrinierseseureres | 


SNRENLD7 Se, 


VRQ STL IME BRERA wad 
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EMPIRE { PATENT ‘‘DIRECT’’ LUBRICATORS 
For DIESEL,and other ENGINES. 
MADE IN ANY NUMBER OF FEEDS. 


Also supplied with Direct 
Lever and Pulley Drives. 


EMPIRE . ENGINEERING CO. 
(MANCHESTER), LTD., 
ire Works, 


Telephone : 339 PENDLETON. 


Telegraphie Address: 
“APPLIANCES, MANCHESTER?’ 


1958 


Makers also of “Victor,” “Trusty,” 
“Surefeed” and other Lubricators. 








MARSHALL, FLEMING & CO.,LTD., 


Engineers and Cranemakers, 
MOTHERWELL, SCOTLAND. 





THY 


THE ENGINEER'S GREAT LABOUR SAVER, 
WiLSon's 


PATENT 
NIBBLING 
MACHINE 


Indispensable for the making 
of Cast Steel Gauges 


WILL QUICKLY CUT TO ANY DESIGN 5.0. 
ALL KINDS OF SHEET METAL. 


Write for prices and sample of work. 


KELVIN ENGINES 


70 STANDARD ARRANGEMENTS 
WITH OR WITHOUT 


RADIATOR COOLING. 
3 to 60 HP. on PARAFFIN or PETROL. 


For AIR COMPRESSORS, 


DYNAMOS, PUMPS, HOISTS 


and all jobs requiring a 
power unit of «bsolute 
dependability. 225 


Complete Manufacturers— 


THE BERGIUS 
COMPANY, L?™°- 


264, DOBBIE’S LOAN, 
GLASGOW. 


cepemeeeiiiaaiemmemecmeeeniniaiaetedmanid 


Yor uwerion Grades 


NON - 
non 


BROMIDE 


for critical 
photographers 












































KELVIN 























Sur faces 


GLOSSY White & Mauve 
SILKY White & Cream 
MATT a be 
ROUGH 
MATT 
CANVAS 


2111 


CRITERION LTD., 41, Stechford, Birmingham. 


nn SANA SERRA ; 


GRAFTON & CO. 


CONTRACTORS TO H.M. GOVERNMENT, 
CYCLOPS WORKS, 


BEDFORD. 








Telegrams~— 
Grafton, Bedford. 





Mlustrated Descriptive Price List free on ng MEER 


SILVe MEDAL, Inventions Exhibition Londo, 1885, GOLD MEDAL, Paris, 1900, 
GRAND PRIX and GOLD MEDAL, Franco- British Exhibition, London, 1908. 


1874 





GRAND PRIX, Buenos Aires Exhibition, 1910. 
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WATER SUPPLY UF EBTATES, VILLAGEA, 
RAILWAY STATIONS, QUARRIES, 4&4 


ACTING PUMPS 


NO COAL, 
NO OIL. 

NO STEAM, 
NO LABOUR, 
NO COST 
FOR MOTIVE 
- POWER, 





Rams will raise water to any height up to 1500 feet. 








Write for our book No. 34 om WATER SUPPLY. 
gOHN BLAKE, LTD., ACCRINCTON, LANCS. 








RE SRNR me 


THE 


CLEVELAND 
BRIDGE ano i 
ENGINEERING CO., Lr. 


a a the Prin, tars, 
ef, “rVarshowt, = all classes oj 


Heap jt AND Works— 


DARLING Town. 
basses SE SESSeEesEtistEenemen- ere) 











“¢ SHONE ”’ 


PNEUMATIC 
EJECTORS 


AIR COMPRESSING | 
MACHINERY 











BRITISH EMPIRE EXHIBITION, 1924—Palace of Engineering, Stand No. 84. 
For Pamphlets and full particulars apply to the Manufacturers— 


HUGHES & LANCASTER, Ld., 16, Victoria St., LONDON, S.W. 


For RAISING SEWAGE, SLUDGE, 
PAIL CONTENTS, &c. 


48 USED AT 
RANGOON, KARACHI, BOMBAY, 
EASTBOURNE, NORWICH, GOS- 
PORT, HOUSES OF PARLIAMENT, 
Westminster, and many other places. 


COMPRESSED _ AIR 


For Raising Water from 
LI FTS Wells, Boreholes, &c, 








“SPLIT GRIP” 
eo LLAR (fine 


iN HALVES. 
NO Set Screw 
: to cause 
Accidents. 
Grips like a Vice. 
Fixed 
or Removed 


without 
Disturbance. 


Sole Makers: 


TRIER Bros. 


36, VICTORIA ST., LiMiTED, - 
WESTMINSTER. LONDON. Ss. W. os 


On Admiralty List. 
BODLEY BROS. & Co. Ld. 


Engineers, Millwrights, Boller Makers and 
Iron and Brass Founders. 


OLD QUAY POUNDRY, EXETER. 





Me SPUR, BRVEL, 
S~ MITRE, MORTICE 


= WORM WHEELS, 
; Machine Moulded 
ALSO 


TEETH CUT TO SHAPE 
By Special Machinery. 


Telegraphic Address— 1997 
Bopiey, Bxerers. 


‘ESTABLISHED (1790. 














— ESSENTIALLY A eiiemtsatiiaic: > =i vis nae — 


Send for Sample 








For the minutest —_ — or the 
writtng and drawing no pencil can equal 


THE VENUS— 


The World’s Largest Seller in Quality Pencils. 











17 BLACKLEAD GRADATIONS 
AND HARD COPYING — FROM 


6B TO 9H, AND MEDIUM 
ALL STATIONERS 4d, EACH 





1919 


























CAIRD & RAYNER 


Admiralty and War Office Contractors. 





FEED WATER HEATER. (Live Steam Type) 


FEED WATER HEATERS, 
Live or Exhaust Steam Types: 
FEED WATER FILTERS, 


Pressure or Gravitation 
Types. 
EVAPORATORS, 
Live or Exhaust Steam Types. 
EXHAUST STEAM OIL 
SEPARATORS, 
improved Type. 
COMPLETE FRESH WATER 
DISTILLING INSTALLATIONS. 


(All Sizes.) For Land or 
Marine Use. 


BOILER FEED PUMPS. 


Vertical Single-Cylinder 
Direct-Acting Type. 


777,Commercial Rd., 


LIMEHOUSE, 
LONDON, E. [4. 


Tel. Addreset “ Vaporize London.” 


Telephonet East 210. toms 


nL a ' 


m, red ur 
. Trade Mark and Patented. 


and Stays, Beiler ~~ 
ar Tubes, Pinte Plates, Bars, She ye 
WHITE METALS —Babhitts. Sak 


The CLYDE STRUCTURAL IRO TRON ( 00. Ltd, 


Clydeside lronworks, Scotstoun, Glasgow. 
MANUFACTURERS OF 


Iron & Steel Roofs, Buildings, 
Workshops, &c., &c. 


na a Agari GILesprE & Co., Lrp., Leadenhall 
ngs, 1, Leadenhall Street, 8.0.3. 1210 


ELECTRO-MACNETIC 
CHUCKS 


FOR ACCURATE GRINDING. 


RAPID MAGNETTING MACHINE C0., Ltd., 
Crescent, BIRMINGHAM, 09526 
See illustrated advert. last week and next. 














THOMAS SMITH & SONS CRODLEY), LTD., NR. LEEDS. 


LOCOMOTIVES 


EFRomM sSsTroc=Ez. 
ALL GAUGES AND SIZES. 1608 


KERR STUART’S 


85, Broad St. Place, London, E.C. 
Aerial Ropeways. 


BRECO System. 


BRITISH ROPEWAY | ENGINEERING 


2119 








34, Siieomnad: cane, E.C. 








IRON & STEEL WORKS PLANT. 
Richardsons, Westgarth & Co. Ld. 


HaRTLEPooL, MmppLEsBRovGH & SUNDERLAND. 








See large Advertisement, March 28th. 1332 











MECHANS LIMITED, 


Engineers & Contractors, 
SCOTSTOUN IRONWORKS, GLASGOW. 
LONDON OFFICE: 

28, Victoria Street, Westminster, S.W. 


See Illustrated Advertisement appearing 
June 20 and July.18, 1744 


MACKIES 


(1921) LTD. 
(Late of Reading) 


Kingsweod Hill Works, BRISTOL 
POWER TRANSMISSIONS. 


BELLISS . MORCOM 


BIRMINGHAM 
Self-lubricating Steam Engines, Tr 


Air & Gas Compremorn Condensing Plant 
Heavy Be nile —— Paraffin es, 
i] 


ic Hose 
See fenenan Advt., page 38, June 20. 1932 


A. F. CRAIG @ CO., LTD. 
Paisley. wn 
Engineers & Boilermakers. 














See our half-page advertisement, June 6, 


PULSATING PUMPS 


TURNSTILES 
AND GENERAL ENGINEERING. 


W.T. ELLISON & CO., Lro. 


Irlams-o’-th’-Height, 
MANOR ES TEx. 


Telegrams :—“‘ Bllisons Ltd.,” Irlams-o’-th’- —_—_. 
a Telegrams: No. 30, Pendleton. QO 
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The Wearing of the “ Green’s”’ 


Not only from The Emerald Isle but from places continents apart 
come praises of **The Wearing of the Green’s Economiser.”’ 


From Belfast (1924) :—“ The Green’s Economiser supplied in 1907 is giving every 
satisfaction, not a penny has been spent in repairs since installed.” 


From New Zealand :—‘ The present Green’s Economiser is 38 years old and has been 
quite satisfactory.” 


From Lancashire : —‘‘ The Green’s Economiser is 30 years old and is in excellent 
condition.” 


From India :—‘‘ The Green’ s Economiser has been in use for 26 years, and we have 
not yet fitted a repair tube.” 


GREEN'S ECONOMISER FOR STEAM BOILERS made by KE. GREEN & SON, LTD., WAKEFIELD, ENG. 


ee 


CRANES| ST a ecteeg | CEORGE RUSSELL SE 


| | oFALLTYPES |f E3 MOTHERWELL 


IN EMERGENCIES use a 
™ Pulsometer-"" Steam Pump 


It requires no foundations nor special fixing. 

It is simple in construction and does not require st supervision. 

It will pump i anything and is practica aly noiseless. 

It will pump so long as steam is supplied and there is water to pump. 
It will stand rough a and is easily caesar 


Write for List No. 1028. 


roan see —- Durlsometer Engineering C2182 erm rea woane 


READING. 
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ee 













































































BRIGHT COMPRESSED © 


SHAFTING 


ROUNDS. HEXAGONS. FLATS. SQUARES. 
KIRKSTALL FORGE LTD., NEAR LEEDS, 





Joun HANDS & ‘Sons, Lr. POWER PRESSES Joui HANDS & Sons Lro. 


UP TO 1,500 TONS PRESSURE. MACHINES IN STOCK AND PROGRESS. 


SHEARING MACHINES 


OF EVERY DESCRIPTION FOR ALL CLASSES OF WORK. 


METAL ROLLING MILLS 


FOR COLD ROLLING BRASS, COPPER, NICKEL SILVER, ETC. 


METAL WORKING MACHINERY 


CATALOGUE ON APPLICATION SHOWING FULL RANGE OF MACHINES. 


CARDIGAN WORKS, 
ENGINEERS BIRMINGHAM. IRONFOUNDERS 


Telephone; Central 3232, Telegrams: ‘‘ Machinery” B'ham. 
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